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(5.) Con^posiUcns tor fragrandng at least one perTumable materia, and fragrance diffusion 
evaluation apparatus 



(57) Described are controlled, time-release micro- 
particulate active and bioactive compositions (including 
perfuming compositions) lor targeted delivery to sen/ic- 
as such as skin, hair and fabric and the environment 
proximate thereto, where the active and bioactive ma- 
terials have a calculated tog^oP values of between 1 
and 3 (P being the n^ianol-waler partition coefficient). 
Such compositions include the active or bioactive ma- 
terial in single phase, solid solution in a wax or polymer 
matrix also having coated thereon and/or containing a 
compatible surtactanl. Also described are processes 
and apparatus lor preparing such compositions and 
processes lor using same. Furthermore, certain compo- 
n3nt(s) of the aforementioned compositions in combina- 
tiOT with one another are novel, and other components 
have novel uses in increasing fragrance substantivity. 

Also described irs fragrance diffusion evaluation ap- 
paratus for testing the diffusivity. odor character and 
odor intensity of a fragrance material and a process for 
using same. The apparatus includes at least one hollow 
container means having a test sample suspended there- 
in air flow means lor passing air through the inside of 
the container means and an exit port lor the air flow 
where the intensity and aroma character are measured 
as a function of lime and as a function of temperature. 
The sample is weighed initially and at time »n««^als 
while the air is flowing through the cylinders at a fixed 
cr variable rate. 
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Description 

[0001] Our invention concerns controlled time-release microparticulate active and bioacth/e compositions (including 
perfuming compositions) lor targeted delivery to surfaces such as skin, hair and fabric and the environment proximate 

5 thereto, where the active and bioaclive materials have a calculated log^oP of between 1 and 8 (P being the n-oclanol- 
water partition coefficient). Such compositions include the active or bioaclive material in single phase solid solution in 
a wax or polymer matrix also having coated thereon andAar containing a compatible surfactant Our invention is also 
directed to processes and apparatus for preparkig such compositions and processes for using same. Furthermore, 
certain component(s) of the above-mentioned compositions in dombination with one another are novel; both ccmbi- 

fo nations containing partially hydrolyzed polyvinyl acetate having a degree of hydrolysis of between about 73% up to 
about 99% and having a molecular weight in the range of from about 5.000 up to about 67.000. Our invention is also 
directed to novel compositions having high perfume substantivity including the compound: telra(2-hydroxypropyl) eth- 
ylenediamine having the stnjcture: 

15 



20 



2S [0002] More particularly, our invention is directed to a composition for effecting the targeted delivery of a bioacttve 
or active substance to a substantially solid surface comprising at least one substantially ellipsoidal hydrophilic particle 
having a continuous outer surface and an internal matrix volume consisting essentially of: 

(i) a single phase solid solution of a matrix material which is in the alternati^/e at least one of a hydrophobic polymer 
30 and/or at least one hydrophobic wax. each of which poiymer and wax has a melting point in the range of from 

about 35'C up to about 1 20*C at 1 atmosphere pressure, having dissolved therein at least one active or bioactive 
substance (tor example, a fragrance material) which is hydrophobic, said solid solution having an outer surface 
and an internal matrix volume; and 

3S (ii) proximate to substantially to the entirely of said outer surface a substantially hydrophilic surfactant. 

[0003] The active or bioactive material, such as a fragrance material, having a calculated \og^o^ in the range of from 
about 1 up to about 3 wherein P is the partition coefficient of the active or bioactive material between n-octanol and 
water; with the hdyrophobic particle having an outside diameter in the range of from about 0.05 up to about 20 microns; 
40 the concentration of active or bioactive material in the polymer or the wax being from about 5% up to about 60% by 
weight of the particle; the weight percent of the surfactant being from about 0.01% up to about 5% by weight of the 
particle; with the wax, the surfactant and the polymer each being nonreactive with the bioactive or active material and 
one another. 

[0004] A preferred composition of our invention is one where the permeation rate of the active or bioactive material. 
*s such as the fragrance matsrial. through the wax or the polymer is in the range of from about 10"^ a up lo about 
8x10-3 as determined by the IFF permeation test as mora fully described herein in the "DETAILED DESCRIP- 

TION C5P fhf^DRAWlNGS- section, infra 

[0005] As stated/ supra, proximate to substantially the entirety of the outer surface of the substantially ellipsoidal 
hydrophobic particle is a substanliaily hydrophilic surfactant. More specifically, the following three cases exist concern- 
so ing the location of the surfactant: 

(a) the substantially hydrophilic surfactant may be substantially entirely coded on and fixedly bonded to the entirely 
of the outer surface of the single phase solid solution in the form of a continuous submicron layer of surfactant; or 

ss (b) the substantially hydrophilic surfactant may be located proximate to and immediately, substantially beneath the 

entirely of the outer surlaco of the solid solution and substantially within the said internal matrix volume; and 

(c) the substantially hydrophilic surfactant is both (a) substantially, entirely coated on and fixedly bor^dscJ to the 
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.ntirew of the outer surface ot ihe. single phase soiid solution in tne torm of a coniinuous submicron layer of 
::!:!:^ Z STi^^^^^ to L lrm.ediata^, substantial^ benaath tha entirety of the outer surfaco of 

the solid solution and substantially within the internal matrix volume. 

r0006] With respect to the surfactant, the surfactant may be a cationic surfactant, and the particle would therefore 
Ktiverctergrd the surfactant may be an anionfc surfactant, and the partide would be negatvely barged: J.e 
s!rfSrlw S a nonk«^^^ surfactant' and the particle would have a neutral charge; and the surfactant .s a zw-na- 
rionic surfactant, and the particle has a variable charge. Min««- 
[00071 Examples of surfactants particulariy preferred in the pracl«e of our »Tvent.on are as follows. 

(a) the cationic modified starch. f^iBOND® 5320 (trademari. of the National Starch Cotnpany of Bridgewater, 
Ni^JeriyT u^^Xfipartia^ hydrolyzed polyvinyl acetate having a degree o«hydroly3,s of beKveen 
^iut p to at;u?99% and'^Lv Ja ^^tecufer weigh, in the range of from about "Pi<' J,'^^^^^^^^ 

(b) the subsL:e ,etra(2-hydroxypropyO ethylenediamine (marketed, (or example, as QUADROL® Polyol. and 
having the Structure: 



20 



25 



(c) cetyl trimethyl ammonium halide. including cetyl trimethyl ammonium chloride having the structure: 



30 



3S 



1 0 -.O 



r> a — — N ^' 



33 



; 



(d) 



a quatemar/ ammonium polysilane derivativg having the structure: 



40 



50 



^^ — o^. -\ 



\ 



OH 



CM, 



55 



Wherein R is ths nr.oiely having Ihe structura: 

CH3-ICH2I,-; 

s ir^r^ in tn too and m is an Ttaqar of from 10 up tc 100 in admixture with partially 
wherain x is an integer of from 10 up to luu anc m d.. fvcvj^* r 
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hydrolyzed polyvinyl acetate being hydroVzad to the extent of fra-r about 73% up to about 99% and having a 
molecular weight in the range o( (rom about 5.000 up to about 57.000; and 
(e) the cationic polysaccharide derivative defined according to the structure: 

Sacch -O- CR,— C= C— Cl^-W — 



wherein n is an integer of from 1 up to 3; R" and R'2 are independently an alkyl. aryl. aralkyi or alkaryl group 
when n is 1 : R" or R « is one of the groups when.n is 2; or R" and R« are not present when n b 3; and wherein 
IS the moiety 'SACCH* represents a starch or cellukjsa moiety. 

100081 The weight ratio of cationic modified starchrpartially hydrolyzed polyvinyl acetate, is preferably in the range 
of from about 2:1 up to about 1:2. with a ratio of 1:2 being preferred. The weight ratio of the quaternary ammonium 
polysilane derivative: partially hydrolyzed polyvinyl acetate, is also preferably in the range of from about 2A up to about 

20 1 :2. with a weight ratio of 1 :2 being preferred. 

(0009] The mixtures of the cationic modified starch and partialfy hydrolyzed polyvinyl acetate as well as the quaternary 
ammonium polysilane derivative and partially hydrolyzed polyvinyl acetate are novel mixtures. ■ 
[0010] The matrix material which may be at least one hydrophobic polymer and/or at least one hydrophobic wax 
useful in the practice of our invention is preferably at least one of the following materials: 

(a) polyamides having a molecular weight in the range of from about 6. 000 up to about 12. 000. for example. 
MACflOMELT® S030 manulacfured by the Henkel Ag. of DussekJorf. Germany (other examples being set forth in 
Lindausr et al U S Letters Patent No. 4. 1 34,099 issued on January 1 5. 1 980. the specificatksn for which is incor- 
pcratsd by rafere.ice herein and including the VERSALON* line ol polyamide polymers manufactured by the Hen- 

3J kol Corpcra;!cri cf Minneapolis, Minnasofa) ; 

(b) synthetic and natural carnauba wax; 

(c) synthetic and natural candelilla wax; 

3S 

(d) mixtures of ceV paLritaie (marketed, for exampie. a.3CUTINA*wax) with carnauba wax; 

(e) mixtures of cetyl paimitate and candelilla wax; 
40 (t) ozokerite wax; 

(g) ceresin wax; and 

(h) low density polyethylene wax having a molecular weight in the range ol from about 500 up to about 6.000. 



[0011] Oitterent ccmbinaticns of waxes and surfactants are preferred lor different fragrance compositions having 
ciiffsrent overall calc'jlalsdlog,oP for different applications, for exa.-nple. hair care or fabric care, 
tool 2] The maximunfvapor pressure for the active or bkactive material in tfie composition of our invention should 
be 4 1 mm/Hg at 30' C. In the event that the active material is a fragrance material, it is preferred that when the fragrance 
so material has topnote components, midole note components and bottom note components, the vapor pressure ranges 
for each of these three groups ol components should be as foltows: 

(a) with respect to the lopnota components, the vapor pressure range should be from 0.0001 mm/Hg up to .0.009 
mm/Hg at 2S'C: 

(b) with respect to the middle noto components, the vapor pressure range ol the middle nole components should 
be from 0.01 mm/Hg up to 0.09 mmTHg at 25' C; and 
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(c) with respoct to the txjRom note components, the vapor pfe33ur3 rangs of Ihs bottom nola compcnents should 
be frcm 0. 1 mm>Hg up to 2.0 mnn/Hg at 25'C 

[00 13] An example of such a fragrance as described, supra, is as follows: 





Type of 
Note 


Component 


Vapor Pressure mm/Hg at 
25*C 




bottom note 


TONALfD® (trademark of Givaudan SA of Geneva, Switzerland) 


0.0001 


10 


bottom note 


hexyt cinnamic aldehyde 


0.0003 




bottom note 


cis-3-hexenyl salicylate 


0.0008 




bottom note 


i SO E SUPE R® (trademark of International Flavors & Fragrances 
Inc. of New York, NY) 


0.002 


13 


bottom note 


peach akjehyde coeur 






bottom note 


LIUAL* (trademark of Givaudan. Inc. of Clifton. NJ) 


u.uuo 




bottom note 


cyctamal 


U.UU4 


20 


bottom note 


P-k)none 


n noA 
u.uuo 


bottom note 


y-methyl ionone 


u.uuo 




bottom note 


citronelk^l 


0.009 




bottom note 


methyl nonyl acetaldehyde 


0.009 


2i 


middle note 


altyt cyclohexyl propane 


0,01 




middle note 


a-terpineol 


0.02 




middle note 


1-borneol 


0.02 


30 


middle r.ot^ 


diprcpylene glycol 


0.C2 




middle note 


hyacinth extract 


0.02 




middle note 


P-phenyl ethyl alcohol 


0.02 


3o 


middle note 


VERTENEX® HO (trademark of International Flavors & 
Fragrances inc. of New York, NY) 


0.03 




middle note 


linalocl 


0.05 




middle note 


allyl amy! glycolate 


0.07 




middle note 


linalyl acetate 


0.07 


All 


middle note 


dihydromyrcenol 


0.09 




middle note 


isobomyl acetate 


0.09 




middle note 


methyl chavicol 


0.09 


45 


top note 


benzy! acetate 


0 1 




top note 


camphor 


0.1 




iC'p note 


styralyl acetate 


0.1 


50 


top note 


ALDEHYDE AA Triplal~ (trademark of International Flavors & 
Fragrances Inc. of New York. NY) 


0.3 




top note 


eucalyptus oil 


1.7 




top note 


cis-3-hexenyl acetate 


2.0 



[00 1 4] The particlss ot ihe composition of our invention may contain or have coated tharacn (or both) surfactari 
having (i) a sufficient charge per molecule o( surfactant and (ii) a sufficient concentration ol surJactant in each particli 
so ih;Hi 'he electrosialic charge density on the surlacs of each particle will be sufficient w cause adherence of Ihi 
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particle lo a given surface, such as hair. ma/r*malian skin or a labric. 

[001S] While using the fnaterial. tetfa(2-hydroxypfopyl) ethylenectemine having the structure: 



OH 



83 a surfactant . we have determined that this material is also surprisingly useful in increasing substantivrty of ragrances 
and aroma chemicals when the rate ratio of telra (2-hydroxypropyl) ethylenediamine:fragrance material is from about 
2:15 up to about 4:5. Examples d materials for which the fragrance substanlivity will be increased to an extent of 
greater than about 50% are as follows: 

(a) GALAXOLIDE* a mixture of compounds having the structures: 





; and 




P ; 



(b) geraniol having the structure: 



|c) p-pinene having the structure: 



(d) n-octanal having the structure: 




OH : 



(3) dihydromyrcerol having the slruclure: 
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9S 



(f) KOAVONE«> (trademark of International Flavors & Fragrances Inc. of New York, NY) having the siniclure: 




20 



25 



and 

(g) eugenol having the structure: 




30 



35 



10016] As indicated, supra, the range of permeatbn rates of the actr/e and bioactive material s^th rough the wax or 
polymer of the solid sclulicn^ontaining particles of our nvsntion is in the range of from aboU 1 f ^^i^T^;;^ 
OxlO- ^"'V"'"' Specifically, the following materials having the following calculated \og^oP also have the following 
permeaGcnTaas through vark>us waxes and polymers useful in the practice of our Invention: 





Xronia Chemical 


Matrix Material 


Pern^tion Rate 
cm^ area - avinuta 


CaloQlatad 
logioP 


40 


Q-pinene 


carnauba wax 


2.8 X 10"^ 


4.6 




p-pinene 


polyethylene wax 
having a moleoilar 
weight ot 500 


8.2 X 10"^ 


4.6 


45 


P-pir\ene 


polyaTtide 
(MACROMELT'^ 60 30) 


2.1 X 10"' 


4.6 



SO 



53 



a 
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continue d- 
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Aroma Chemical 


Matrix Material 


Pezxi^ation Fate 
2 

an area — minute 


Calculated 
logioP 


to 


ethyl tiglate 
having a structure; 

o 


carnauba wax 


4.4 X 10""* 


2.0 


f 


• 


















ethyl tiglate 


polyethylene wax 

.having a molecular 
weight of 500 


2.0 X 10* 




20 


ethyl tiglate 


polyaroide 
(MACRCMEXl'® 6030) 


4,2 X lO"* 


2.0 




Fragrance 
mixture S-1 


carnauba wax 


5.3 X 10'* 


— 


2$ 


Fragrance S-1 


^•^n/^^l ills 

canoeiiiia wax 


9 7 V 1 n""* 






Fragrance S-1 


polyamide 

(MACROMELT® 6030) 


3.8 X 10"^ 




30 


Fragrance S-1 


polyethylene wax 
(nx)lecular weight SCO) 


6.3 X lO"" 






Fragrance 0-1 


camauba wax 


1.4 X 10"^ 






Fragrance C-1 


candelilla wax 


1 X 10'*'' 





35 



[0017] In practicing our invention, the partially hydrolyzed pclyvinyl acetate, also termed -polyvinyl alcohol' where 
the polyvinyl acetate is hydrolyzed to an extent of fronn about 73% up to about 99%. is prepared by means of any of 
Examples I-XIV cl U.S. Leners Patent No. 5.051,222 Issued on September 24, 1991. the specification for which Is 
4/J incorporated by reference herein. Thus, the polyvinyl alcohol or the partially hydrolyzed polyvinyl acetate Is prepared 
first by polymerizing (via a "free radical' polymerization mechanism) polyvinyl acetate having the foanula: 



4S 




according to the reaction: 

so 



ss 
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such lhat the number average molecular weight of the final 



ihe'-eby forming a polyv^yl acetate wherein x + y are . ^ . 

product is betsveen 5.000 and 67.000. The resulting polyvinyl acetate having the formula 



10 




IS 



is then hydrolyzod first to form a partially hydroVzed polyvinyl acetate according to the reaction; 




20 



or a mixture 



of polyvinyl alcohol and partially hydrolyzed polyvinyl acetate according to the reaction: 



2S 



00 



X 




[0013] If desired, the partially hydrdyzed pclyvbyl acata.a may be ^^'^'[^^^^'y^'^'^l'^Z^^^^ 
3S Z, few acetyl groups present (thereby forming, for example. 99% hydrolyzed po.yv«iyl acetate, according to the 

reaction: 



40 



4S 



SO 



[00 1 9] In any event. 



the ratio of acetyl moieties to hydroxyl moieties is less lhan about 1 :3 in the structure 




r 

0^ " 0 




55 



and X and y are defined whereby x + y gives rise 
about 5,000 and 67.000. 



10 a polymer thai has a number average molecular weight of between 
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(0020J When croaling particles having 10% candeUlta wax and 10% rragranca (making up. »or example, a fabric 
softener containing 0 72% fragrance) using surfactants containing both hydrolyzed polyvinyl acetate {99% hydrolzyed) 
and either the quaternary amnronium polysilane derivatives defined according to the siructure: 



I 



9V 



I 



I 



V 



wherein A is the moiety: 

and wherein m is an integer cf from 10 up to 100 and wherein x is an integer of from 10 up to 100. or the calionic 
modified starch. RediBONO® 5320 (trademark of National Starch Inc. of Brdgewaler, New Jersey), the following table 
shows the differences in fragrance intensity on a scale of 1-10: 
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Surfactant Component in Microparticle 


FtagranoQ 
Intensity on a 
Scale of 1 to 10 


1% quaternary amraoniuni polysilane derivative 
(SILQUAT®) and 21 99% hydrolyzed polyvinyl 
acetate 


8 


1% quaternary ammonium polysilane derivative 
having the structure: 

CM, 

wnerein k is tne moieuyi v^n^ 1 2 J w**^ 

wherein n is an integer of from 10 up to 100 
and wherein x is an integer of from 10 up to 
100 and 4% 99% hydrolyzed polyvinyl acetate.. 


4 


1% cacionic modified starch and 2% 99% 
hydrolyzed polyvinyl acetate. 


7 


1% cationic modified starch and 4% ^99% 
hydrolyzed polyvinyl acetate. 


6 



[0021] Our invenlion is also directed to a process for fragrancing a perfumable material having a substantially solid 
40 surface, such as hair, fabric and mammalian skin, comprising the step of contacting said solid surface of said perfumable 
material with at least one particle as defined, supra When carrying out this process, the intensity of fragrancing. AA. 
Is governed by the algorithm: 



45 




wherein a is a constanl. Pv is the individual and multiple threshoid values of the Q components of the fragrance material 
within the microparticle being ccntrcllably released (the number of threshold values is "P- since not only are individual 
55 components measured for their thresholds, but pairs and triplets of fragrance materials are measured for their thresh- 
olds also); the symbol Mqi is tho initial number of gram moles of one of Q fragrance components in the panicle; Dj is 
the dlf^usivi^/ of each o? Q fragrance components in the particle; 9 is the time during which the particle diffusably and 
controllably releases the fragrance to the solid surface and environment surrounding the particle: and Rj is the radius 
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of n part'Clos. Tha aroma iniensity ciearsd Uom one particlg is shown by iha aqua'.icr,; 



I M 1 1 -e 

10 [0022] The aroma intensity created by n particles having an average radius fi is shown by the equation: 




IS 



[0023] The foregoing equations are derived using the differential equations: 




20 



(dCj] 

[ aej 



f^2 



= Dj 



25 



JO 



and 



I ae J 



D j M j A j 8 



V iR i 

[0024] The rate of change with respect to time of the aromatization, is shown by the equation: 



ss 



"IT©" 



40 



J 



[0025] In the foregoing compositions, various grades of partially hydrolyzsd and substantially fully hydrolyzad forms 
'*s o\ hydfolyzed polyvinyl acetate can be used, to wit: 



Brand of Hydrolyzed Polyvinyl Acetate (Manufactured 
by Hoechst A.g., D6230 Frankfurt am Main, Germany) 


Number Average Molecular 

Weight 


% 

Hydrolyzed 


MOWIOL® 10-74 (trademark of Hoechst A.g.) 


20.000 


74 


MOWIOL®4-80 


24.000 


80 


MOWIOL«3-83 


t4.000 


83 


MOWIOL*S-88 


37.000 


88 


MOWIOL®9-38 


67.000 


88 


MOWIOL®3-98 


16.000 


98 



so 
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(continued) 



Brand of Hydrotyzed Polyvinyl Acetale (Manufactured 
by Hoeehst A.g., D6230 Frankfurt am Main, Germany) 


Number Average Molecular 
Weight 


% 

Hydrolyzed 


MOWIOL® 4-98 


27,000 


98 


MOWIOL®6-98 


47.000 


98 


MOWIOL® 10-98 


61.000 


98 


MOWIOL®GE4-86 


62.000 


86 



[0026] Additional equations concerning the diffusion of the active or bioactive product from the particulate composi- 
tions of our invenlion are derived using the teachings of Peppas, et al, Journal of Controlled Release, Volume 40 (1996), 
pages 245-250 and entitled "Controlled release of fragrances from polymers I. ThernrxxJynamic analysis' and from the 
IS text entitled DIFFUSION IN POLYMERS edited by R Neogi. published 1 996 by Marcel Dekker, Inc. at pages 165-169 
(chapter by Duda and Zieiinski entitled 'FREE-VOLUME THEORY" and the subchapter entitled 'Multicomponent Dif- 
fusion'. Each of the foregoing references is incorporated by reference herein. 

[0027] Ourinvention is also directed to a process for preparing hydrophobic active ingredianl-orbioaclive ingredient- 
containing compositions as defined, supra, coniprising the steps of: 

20 

(i) intimately admixing at least one hydrophobic active ingredient or bioactive ingredient material with at least one 
hydrophobic polymer and/or at least one hydrophobic wax to form a first mixture at a temperature greater than or 
equal to the melting point of said polymer or said wax or, in the case of mixtures, the melting point of the highest 
melting polymer or wax in the mixture; 

25 

(ii) intimately admixing a surtaclanl (as defined, supra) with an aqueous composition comprising water (for example, 
a mixture of sodium chloride and water or a mixture of propylene glycol and water or water itself) to form a second 
mixture which is an aqueous solution {for example, a solution of sodium chksride in water or a solution of propylene 
glycol in water);. 

JO 

(iii) blending said first mixture and said second mixture at a temperature in the range of from about 60"C up to the 
boiling point at atmospheric pressure of the aqueous composition (for example, water boiling at 1 00*C or a mixture 
of water and propylene glycol boiling at 120'C) whereby a microemulsion is formed; and 

3S (iv) causing the hydrophobic active ingredient- or bloaclr/e ingredient (e.g., perfume)-contalning composition in 

the solid phase to form as an aqueous suspension of sclid phase particles (as by cooling to 25'C) 

wherein the weight percent of active ingredient or bioactive ingredient (e.g., fragrance composition or aroma chemical) 
for forming said first mixture is in the riange of from about 5% up to about 60% by weight of said first mixture; wherein 
40 the weight percent of surfactant in the second mixture is from about 0.01% up to about 5% by weight of said second 
mixture. In fact, the cooling step, cooling the aqueous suspension, can be carried out at a temperature of from about 
iO»Cuptoabout30"C. 

[0028] The foregoing process is carried out preferably using a homogenizer and/or a rotor/stator high shear mixer. 
Examples of a homogenizer useful in the practice 6i this aspect of our invention are laboratory homogenizer models 
15MR and 31 MR manufactured by APV Gaulin. Inc. of 44 Garden Street, Everett, Massachusetts 02149. Examples 

of rotor/stator high shear mixers are the high shear in -line mixers manufactured by Silverson Machines. Inc.. P.O. Box 
5S9. 355 Chestnut Sl.-aet. East Long Meadow, Massachusetts 01028 and by the Scott Process Equipment Corporation. 
P.O. Box 619. Sparta, f^ew Jersey 07871. The aforementioned homogenizers and rotor/stator high shear mixers can 
be used in conjunction with one another, with the rotor/stator high shear mixers being used first and then in order to 
so bring the particle size down further the resulting emulsion is then further homogenized using the homogenizers such 
as laboratory honnogenizers. models 15MR and 31 MR. 

[0029] The details of the aforementioned homogenizers and rotor/stator high shear mixers are set forth in the "DE- 
TAILED DESCRIPTION OF THE DRAWINGS" section, infra. 

[0030] Our invention is also intended to cover a process for preparing the hydrophobic active or bioactive ingredent- 
5j containing compositions discussed, supra (e.g.. perfume compositicris). comprising the steps of: 

(i) intimately admixing at least one hydrophobic active or bioactive material (e.g., perfume composition) with (a) 
at least one hydrophobic polymor and/or al least one hydiophcbic wax and (b) at least one surfactant to form a 
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Jlrsi singlQ liquid phase fTitxture at a retTipera^ure greater than or equ:^! \o iha mailing point ol said polymer or said 
wax or, in the case o\ mixtures, the melllng point of the highest melting polymer or wax in the mixture; 

(ii) blending said first single liquid phase mixture with an aqueous composition comprising water (for example, 
5 waler itself or a mixture of propyleoe glycol and water or a mixture of sodium chloride and water, for example, a 

5% sodium chloride solution or a 20% aqueous propylene glycol solution) whereby a microemulsion is formed, and 

(lii) causing the hydrophobic active or bioaclive ingredient-containing composition (e.g. . a perfume-containing com- 
position or an aroma chemical-containing composition) In the solid phase to form as an aqueous suspension of 
10 solid phase particles (for example, cooling the resulting suspension to a temperature in the range of from about 

10»C uploabout3(y*C) 

wherein the weight percent of active ingredient or bioactive ingredient for forming the first mixture is in the range of 
from about 5% up to about 60% by weight of said first mixture; and wherein the weight percent of surfactant in the first 

'5 mixture is from about 0.0 1 % up to about 5% by weight of the first mixture. 

[003 1] Again, as slated, supra, with respect to the first-described process for preparing hydrophobic active ingredient- 
or bioactive ingredient-containing compositions of our mention, the blending step is carried out using a homogenizer 
and/or a rotor/stalor high shear mixture as described in detail, supra, and as exemplified n detail, supra, and as de- 
scribed in detail in the DETAILED DESCRIPTION OF THE DIRAWINGS section, infra. . 

20 [0032] Our invention is also directed to apparatus for carrying out the aforementioned processes for preparing the 
hydrophobic active Ingredient- or bioactive Ingredient-containing compositions. This apparatus comprises: 

(i) means for intimately admixing at least one hydrophobic active ingredient- or bioactive ingredient<:ontaining 
material with at least one hydrophobic polymer or at least one hydrophobic wax to form a first single liquid phase 
25 mixture at a temperature greater than or equal to the melting point of said polymer or said wax or. In the case of 

mixtures, the highest melting component of the mixture; 

(Ii) means for intimately admbcing a surfactant with an aqueous composilcn comprising water to form a seccxid 
mixture which is an aqueous solution (for example, using a homogenizer or rotor/stator high shear mixer); 

(iii) means for Wending said first mixture and said second mixture at a temperature of between 60*C and the boiling 
point of the aqueous composition at atmospheric pressure whereby a microemulsion is formed (for example, using 
the horYXDgenizar and/or the rotor/stalor high shear mixer as described, supra); and 

2S {iv) means lor causing tha hydrophobic aclivs ingredient- or bioactive ingredientcontaining composition in the 

solid phase to form as an aq'joous suspension of solid phase particles (for example, using cooling means to cool 
the mixture to 10-30*C. for example, using apparatus equipped with cooling coils). 

[0033] Additional apparatus for preparing the hydrophobic active or bioactive ingredient-containing compositions of 
40 our invention comprise; 

(i) means for iniimalaly admixing at least one hydrophobic active ingredient- or bioactive ingredient<:ontaining 
composition with (a) at least one hydrophobic polymer and/or at least one hydrophobic wax and (b) at least one 
surfactant to form a first, single liquid phase mixture at a temperature greater than or equal to the melting point of 

45 said polymer or said wax or. in the case of mixtures, the melting point ol the highest melting of the materials in the 

mixture; 

(ii) rr.aana for blerdlng said first single liquid phase mixture with ars aqueous composition comprising water whereby 
a microemulsion is formed (for example, using the hcm.ogenizer and/or the rotor/stator high shear mixer as de- 

so scribed, supra): and 

(iii) means for causing the hydrophobic active ingredient- or bioactive ingredientcontaining composition in the 
solid phase to form as an aqueous suspension of solid phase particles (for example, cooling coils to cool the 
suspension to a temperature of between 10*C and 30* C). 

(0034J Our invention is also directed lo fragrance diffusion evaluation apparatus for testing tho diffusivily. odor char- 
acter and odor intensity of a fragrance material and a process for using same. The apparatus of our invention includes 
at least one hollow cc<ilainer having a test sample suspended therein, air flow means for passing air through the inside 



15 



EP0 908 174 A2 

of the conrairef rneans and an exit pert for the 'dir flow whsre tha intensity ard arorra ciiaracter are measured as a 
lu(ictlon of time and as a function of temperature. The sample is weighed initially and at lime intervals while the air is 
flowing through the cylinder(s) at a fixed or variable rale. 

(0035] More specifically, this aspect of our invention Is directed to apparatus located al an X-Y-Z three-space tor 
5 simullaneously testing the diffusivity. odor character and odor inlensity of a fragrance material selected from Ihe group 
consisting of one or more aroma chemicals and one or more fragrance compositions comprising: 

(a) hollow vertically disposed substantially cylindrical container means having: 

10 (i) a central axis parallel to the Z axis; 

(ii) an inner void; 



IS 



(ili) a substantially circular non-interrupted base composed of a first solid nonporous substance located in a 
first X-Y plane, said base being substantially perpendicular to said Z axis and having an inner void side and 



an outside; 



(iv) vertically surrounding said 'uner void and parallel to and substantially equidistant from saidZ axis, a con- 
tinuous cyHndrical sidewall composed of a second nonporous substance having an inner void side aruj an 

20 outside, having a top circular rim located In a second X-Y plane, an upper midportion. a lower midportion and 

a bottom rim located in said first X-Y plane, said bottom rim being fixedly sealed along its entire circumference 
to the circumference of said base, said sidewall having a first orifice therethrough located in the lower nnidpor- 
iton thereof In a third X-Y plane and a second orifice therethrough substantially diametrically opposed to said 
first orifice located in a fourth X-Y plane, said fourth X-Y plana being located between and substantially parallel 

25 to said third X-Y plane and said first X-Y plane, said sidewall othemvise being non-inlerrupted; 

(V) a top substantially circular cover composed of a third solid nonporous substance and having an inner vcid 
side and an outside sealably attached along its entire outer circumference to the circumference of the top 
circular rim of said sidewall and located in said second X-Y plane, having a substantially drcular top cover 
JO cper.?ng having an inner circumference, said inn^r circumfersnca being substantially equidistant from said Z 

axis, said opening having a diameter of from about 20% up to about 40% of the outside diameter of the top 
cover; 

(b) sealably mounted through said first orifice, a temperature probe having a temperature variation-sensitive end 
attached to supccrt means, said temperature vanalion-sensitivs end being located within said inner void, said 
support means seababh/ inserted through said first onfice and connected to temperature monitoring means outside 
said container means; 

(c) sealably mounted through said second orifice, air flow means for supplying a stream of air into said inner void, 
40 said air flow means comprising a supply tube having an open end located within said inner void, being connected 

to said supply tube and located outside said container means, an air supply source; and 

(d) suspension means for suspending a test sample located within said Inner void, said suspension means com- 
prising a substantially flexible support fixedly attached al two substantially diametrically opposed attachment lo- 

4.i cations tocaled in substantially the same X-Y plane proximate said second X-Y plane, each being proximate the 

top rim of sard sidewall and having attached thereto and suspended therefrom at a location substantially mdway 
between said attachment locations, said lest sample initially having absorbed thereon said fragrance material 

whereby when the air supply means is engaged thereby causing air to flow through said air flow means, and the 
so temperature monitor is engaged, air at a fixed temperature T or a variable temperature T(B) will flow at a fixed flow 
rate Q or a variable flow rate 0(6) past said sample having an area A initially holding Go grams of fragrance materials 
in a concentration of Cq gram-moles per liter for a period of lima 9 at the end of which time said sample will hold Gi 
grams of fragrance material in a concentration gram-moles per liter during which lime 9 the odor character and 
intensKy is capable of being measured and determined proximate the intersection of said Z axis with said second X- 

5j Y plane. , 
[003S] This aspect of our invention is further dircclod to such apparatus wherein (i) tho tcmpGraturo of the air supp.icd 
by the air supply means is controlled and (ii) the temperature probe has programmed feedback means connected to 
the air supply means. 
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[0037] This aspect of our invention is further directed to such apparatus vtierein the slde^^ll has a multiplicity of 
additional orifices al different locations, each of which has sealably rrxjunled therethrough a tennperature probe. 
[0038] Such temperature probes each may have programmed feedback means connected to the air supply means 
and the temperature of the air supplied by the air supply means is controlted. 
s [0039] This aspect of our invention is further directed to measurement of the odor character and intensity using an 
electronic aroma testing device 

[0040] This aspect of our invention Is further directed to a process for simultaneously testing the diffusivity. odor 
character and odor intensity of a fragrance material selected from the group consisting of one or more aroma chemicals 
and one or more fragrance compositions comprising the steps of: 

10 

(a) providing the apparatus as defined above; 

(b) suspending a test sample containing a fragrance material in the suspension means of the apparatus described 
above; and 

15 

(c) engaging the air supply means and temperature monitor means 

whereby when the air supply means is engaged to thereby causing air to flow through the air flow means and the 
temperature monitor is engaged, air at a fixed temperature T or a variable temperature T(9) will flow at a fixed flow 
20 rate 0 or a variable flow rate 0(8) past said sample having an area A initially holding Gq grams of fragrance materials 
In a concentration of Cq gram-moles per liter for a period of time e at the end of which time 9 said sample will hold G| 
grams of fragrance material in a concentration C, gram-moles per liter during which time 6 the odor character and 
intensity is capable of being measured and determined proximate the Intersection of said Z axis with said second X- 
Y plane. 

2S [0041] This aspect of our invention is further directed to such apparatus as described above wherein the entirety of 
the inner void side of the base, the sidewal! and the top cover is covered with an absorption-preventing substance 
such as aluminum foil in order to prevent absorption of the fragrance material into the base, the sidewall and the top 

cover. 

[0042] This aspect of our invention is further directed to apparatus consisting of two separate cylinders operated 
J'-' simultaneously in addition; to simply using one single cylinder, 

[0043] This aspect of our invention is further more specifically directed to apparatus wherein the container means has: 

(i) a height of bet^veen about 50 and about 75 cm; 

(ii) a radius of between about 1 5 and about 30 cm; 
(III) a volume of between 0,1 and about 0.2 m^; 

(iv) a vertical distance of temperature probe to base of between about 10 and about 30 cm; 

40 

(v) a vertical distance of air now means from base being from about 3 up to about 10 cm; and 

(vi) a diameter of inner opening in top cover being from about 15 up to about 30 cm. 

4j [0044] This aspect of our invention is further directed to the processes described above wherein the internal pressure 
of the inner void is maintatned at from about 0.5 up to about 2 psig and the air flow rate is maintained in the range of 
from about 900 up to about 1 .000 ml per minute. 

BRIEF DESCRIPTION OF THE DRAWINGS 

so 

[0045] Figure 1A is a diagram of magnified (2.000x) cloth treated by fabric softener without the use of the micropar- 
liculale compositions of our invention. 

[0046] Figure 1A-I is a photograph (magnified 2.000x) of cloth treated by fabric softener without the use of the mi- 

cropartlculate composition of our invention 
55 [0047] FlQurg IB is a diagram of magnified fabric (2.000x) washed with wax rr.ioropaflicles containing fragrance of 
our invention. 

(0048) Figure IB-i is a magnified photograph (2.000x) of fabric (towels) washed with encapsulated fragrance in wax 
microparticles of our invention. 



17 



EP0908 174A2 



[0049] Figure 2A is a diagram of a magnified (S.OOOx) strand of hair washed with sharrpco without the use of the 
micropaniculate composition of our invention. 

[0050] Figure 2A(I) is a magnified (2,000x) photograph of a strand of hair washed with shanripoo without the use of 
the microparticulate composition of our invention. 
^ [O^SI] Figure 2B is a diagram of a magnified (2,000x) strand of hair washed with shampoo containing encapsulated 
fragrance in wax microparticles of our invention. 

[0052] Figure 2B(i) is a magnified (2.000x) photograph of a strand of hair treated with shampoo and the encapsulated 
fragrance in wax microparticles of our invention. 
* [0053] Figure 2C is a diagram of a magnified strand of hair (1 .500x) washed with conditioner without the use of the 
10 microparticulate composition of our invention. 

[0054] Figure 2C(I) is a photograph (magnified I.SOOx) of a strand of hair washed with conditioner but without the 
use of the microparticulate composition of our invention. 

[0055] Figure 2D is a diagram of a magnified (I.SOOx) strand of hair washed with conditioner containing the wax 
microparticles of our invention. 

IS [0OS6] Figure 20(1) is a pfiotograph of a magnified (I.SOOx) strand of hair washed with conditioner containing wax 
microparticles of our invention. 

[0057] Figure 3A is a schematic representation of a typical fabric consisting of interwoven bundles which are made 

up of intertwined fibers. Illustrated is a microparticle entrapped in the pores between the bundles. 

[0058] Figure 3B Is a scherDatic representation of a typical fabric consisting of interwoven bundles which are made 

^0 up of intertwined fibers showing microparticle entrapment in the pores between the bundles as well as direct adhesion 
through physical forces between a microparticie and a bundle. The microparticles are depicted as black dots. 
[0059] Figure 4A is a cutaway side elevation view of apparatus used to carry out the IFF permeation test in order to 
determine the permeability of fragrances through a given polymer in the presence or in the absence of surfactant 
[0060] Figure 48 is a perspective view of the permeation test (diffusion ceil) of Figure 4A. 

25 [0061] Figure 5A is a graph indicating the permeability of candelitia wax to the aroma chemicals, ethyl tiglate having 
the structure: 

CH3 

I 

(!:h3 

55 aldehyde C-3 having the structure: 



40 




and p-pinene having the structure: 



50 




[0062] Figure 58 is another graph showing the permeafaiilly of carnauba wax to the aroma chemicals: ethyl tiglate. 
5S aldehyde C-8 and |Vpinene. 

[0063] Figure 5C is another graph showing the pormcabilliy 0/ carnauba wax to tho arcma ch^smicals cihyl tiglate 
and i3-pinene, using non-entrapped ethyl tiglate and (J-pinene as controls. 

[0064] Fiqura SO is a graph showing the permeability cl polyethylene v/ax (molecular weight 500) to the aroma 
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diemicals; ethyl tiglate. aldehyde C-8 and |J-plnene determined by the apparatus of Figures 4A and 4B. 

[OOSS] Figure 5E is a graph showing the permeability ol p-pinane through the waxes: cetyl palmitale (CUTINA* wax). 

carnauba wax, polyethylene wax (molecular weight 500). candelilla wax and a control. 

[0066] Figure 5E(A) is an enlargement of that part of Figure 5E wherein the weight loss of product tested is between 
s about i:8ro and about 1 

[0067] Figure 5F is a graph showing the permeabilfty of ethyl tiglate through the waxes: cetyl palmitate (CUTINA® 
wax), carnauba wax. polyethylene wax. candelilla wax and a control. 

[0068] Figure 5G is a graph showing the permeability of hydroxypropyl celullose to the aroma chemicals: p-pinene 
and ethyl tiglate and showing the use of a control (without the use of the control release polymer or wax of our invention). 
10 [0069] Figure 5H is a graph showing the permeability of polyvinyl alcohol to the aroma chemicals: ethyl tiglate and 
p-pinene and also showing the use of a control without the use of the polyvinyl alcohol. 

[0070] Figure 6A sets forth a bar graph showing percent geraniol substantivlty on cotton fabric swatches for neat 
geraniol and for geraniol encapsulated in candelilla wax microparticles. The substantivity is plotted on a logarithmic 
scale. 

IS [0071] Figure SB sets forth geraniol substantivity on polyester fabric swatches for neat geraniol and for geraniol 
encapsulated in candelilla wax microparticles. The substantivity is plotted on a logarithmic scale. 
[0072] Figure 6C sets forth the substantivity of G ALAXOUDE* (trademark of International Flavors & Fragrances Inc. 
of New York. NY), a mixture of compounds having the structures: 

20 



25 




on cotton swatches for the neat GALAXOLIDE® and for GALAXOLIDE® encapsulated in candelilla wax particles. 
[0073] FiqufB 50 sets forth the substantivrty of GALAXOUDE^ on polyester fabric swatches for the neat GALAX- 
w OLIDE^ and ?cr GALAXOLIOE'^ encapsulated in candelilla wa< microparticies. 

[0074] Figure 7A is a graph showing the sustained release of GALAXOLIOE® over two days as the neat aroma 

chemical and when encapsulated in candelilla wax microparticles. 

[0075] Flours 7B sets forth a graph showing the release of geraniol having the structure: 

Jo 
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from the microparticia sluny which was applied to brown hair by washing in water. The release from the slurry includes 
contributions frorii both the neal and encapsulated aroma chemical, gieraniol. 

[0076] Figure 8A is a graph showing odor intensity versus time for fragrance S in combination with encapsulated 

fragrance 361 and fragrance S in combination with up encapsulated fragrance 361 

[0077] Figure 88 is 3 graph showing odor diffusivity versus time for mixtures of fragrance S with encapsulated fra- 
grance 361 and fragrance S wth unencapsulated fragrance 361. 
so [0078] Figure 8C is a graph showing odor intensity versus time for fragrance S in combination with encapsulated 
fragrance 885 and fragrance S with unencapsulated fragrance 885. 

[0079] Figure 8D is a graph showing odor diffusivity versus time for fragrance S with encapsulated fragrance 885 
and fragrance S with unencapsulated fragrance 885. 

[0080] Figure 8E is a graph showing odor Intensir/ versus time for fragrance S with encapsulated fragrance 075 and 
55 fragrance S v/ilh unencapsulated fragrance 075. the encapsulation bsing in carnauba wax. 

[0081] Figure 8F is a graph showing odor diffusivity versus lime for fragrance S with cncapsulaicd fragrance 075 

and fragrance S with unencapsulated fragrance 075, the encapsulation being in carnauba wax. 

[00B2J Figure 30 is a graph snowing Oder intensity versus time for fragrance S and for fragrance S wiih encapsulated 
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fragrance 361 In carnauba wax 

[0083] Figure 8H is a graph showing odor diflusiviiy versus time for fragrance S aione and for fragrance S in com- 
bination with encapsulated fragrance 361 in carnauba wax. 

[0084] Figure 81 is a graph showing odor iniensity versus lime for fragrance S and for fragrance S in combination 

with encapsulated fragrance 885 in carnauba wax. 

[0085] Figure aj is a graph showing odor diff usivily versus time for fragrance S alone and for fragrance S in combi- 
nation with encapsulated fragrance 885 in carnauba wax. 

[0086] Figure 8K is a graph showing odor intensity versus time for fragrance S taken alone and for fragrance S in 
combination with encapsulated fragrance 075. 

[0087] Figure 8L is a graph showing odor diffusivity versus lime for fragrance S taken alone and for fragrance S in 
combination with encapsulated fragrance 075 in carnauba wax. 

[0068] Figure 9A is a schematic diagram of a cutaway side elevation view of a microparticle of our invention showing 
substantially hydrophilic surfactant substantially entirely coated and fixedly bonded to the entirety of the outer surface 
of a single phase solid solution in the form of a continuous submicron layer of surfactant. 

[0089] Figure 9B shows a solid solution -microparticle of our invention wherein the substantially hydrophilic surfactant 
is located proximate to and immediately, substantialfy beneath the entirety of the outer surface of the solid solution and 
substantially within the internal matrix volume. 

[0090] Figure 9C shows a particle of our invention wherein the substantially hydrophilic surfactant is both (a) sub- 
stantially entirely coated on and fixedly bonded to the entirety of said outer surface of said single phase solid solution 
in the form of a continuous submicron layer of surfactant and (b) located proximate to arid immediately, substantially 
beneath the entirety of said outer surface of said solid solution and substantially within said Intemal matrix volume. 
[0091] Figure 10A is a schematic diagram showing the side view of a diffusivity testing apparatus for testing the 
drff usivfty of entrapped and nonentrapped fragrance materials including aroma chemicals and fragrance compositions. 
[0092] Figure 10B is the top view of the apparatus of Figure 1 0A. 

[0093] Figure 11 A is a schematic perspective view of the first stage of the operation of a rotor/stator high shear mixer, 
wherein the high speed rotation of the rotor blades within the precision machined mixing workhead exerts a powerful 
suction drawing liquid and solid materials into the rotor/stator assembly 

[0094] Figure MB is a schematic perspective diagram of stage two of the operation of a rclor/stator high shear mixer 
used in the processes and apparatus of our invention where centrifical force drives materials towards the periphery of 
Ite workhead Ahera ihsy are subjected to a milling acticn in the precision n^achinsd clea-'ance between the ends of 
the rotor blades and the inner wall ol the stator. 

(0095] Figure 11C is a schematic perspective diagram of the operation ol the third stags of a rotor/slalor high shear 
mixer useful in the apparatus of our invention and in carrying out the processes of our invention, wherein the second 
stage is followeo by intense hydraulic shear as the materials are forced, at high velocity, out through the perforations 
in the stator, then thrcugn the machine outlet and along the p-pework; while at the same time, fresh materials are 

continually drawn into Ihe workhead, maintaining the mixing and pumping cycle. 

(0096] Figure HP is a schematic side view of the homogenizing equipment assembly for carrying out the blending 
step of the prccesses of our invention and as part of the apparatus of our inventbn. 

[0097] Figure HE is a schematic cutaway, side elevation view of a single-stage homogenizing valve assembly for 
the homogenizing part of the apparatus of our invention. 

[0098] Figure 1 IF is a cuiav;ay side elevatbn view of a two-stage homogenizing valve assembly for the homogenizing 
apparatus for the blending step of the processes of our invention and for the apparatus of our invention. 
[0099] Figure 11G is a schematic side elevation view of a rotor/stator mixing assembly useful in the apparatus of our 
invention and in carrying out the blending step of the processes of our tnventbn. 

[0 1 00] Figure I2A sets lor lii a block flov/ diagram showing the process steps of our invention in preparing particulate 
ccmpcsitions of our invsntion. figure 12A also shows in schematic form the apparatus ol our invention. 
(0 1 0 1] Figure 129 is a scherr^aTic block flow diagram setting forth Ihe prccess steps of our invention for the process 
useful in preparing the compositions of our invention. Figure 128 also sets forth in schematic form the apparatus of 
our invention. 

[Of 02] Figure t2C shows a schematic diagram of the apparatus and process steps of Figure 1 2A with an additional 
schematic representalon of the utilization of an electronic program controller (e.g.. computer system) whereby market 
demand informatk^n and the like can be utilized to cause automatic alterations in the process variables of the process 
of our invention where Ingredients are admixed, blended, heated and cooled. 

[0103] Figure 12D shows a schematic diagram of the apparatus of Figure 128 v/ith an additional schematic repre- 
ser.tation of the utilization of an electronic program controller (e.g.. computer system) whereby market demand infor- 
mation and the liko can be utilized to causo automatic alterations and adjustmonls in the process variables (e.g. blend- 
ing, heating, ratio of ingredients and cooling as well as flow rates) in the process of our invention and m the apparatus 
of our invention. 
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104] Figure 13 is a schernatlc flow diagram showing Ihe processing in schematic form of wax microparticles con- 
ning active or bicactive ingredients of our invention. 

iOS] Figure 14 is a graph showing log vapor pressure versus accumulated sum ot fragrance ingredients for three 
iferenl fragrances: fragrance A-1 . fragrance A-2 and fragrance A-3. Each of the fragrances falls within the same graph. 
jtOS] Figure 15 is a graph showing weight loss (weight percent) normalized versus lime for three different groups 
I ingredients: low vapor pressure materials, high vapor materials and mixtures of low and high vapor pressure mate- 

^Is. 

^107] Figure 16 is a graph showing weight loss rate (weight percent per minute) versus weight percent In the formula 
f fragrance A-3, a high vapor pressure fragrance, for both the fragrance diffusion evaluation system (as set forth in 
jigures lOAand 10B) and for the prior art thermal gravimetric analysis system. 

01 08] Figure 1 7 is a graph showing aroma chemical loading efficiencies for the chemicals: benzyl alcohol, geraniol. 
iamesol having the structure: 




and GALAXOLIDG® (registered trademark of International Flavors & Fragrances Inc.) versus log,oP wherein P is the. 
octanol-water partition coefficient for the aroma chemicals. The nr^lcropaiticles which are the subject of this graph are 
candelilla wax microparticles. 

[0109] Figure 18A sets forth a particle-size distribution for particles evolving out of the rotor/stator mixer using a 
composition containing 1.2% cetyl trimethyl ammonium chloride having the structure: 




10% candelilla wax and 10% fragrance P -60448. The graph shows volume percent versus particle diameter. 
[0110] Figure 196 is a graph of volume percent versus particle diameter for panicles evolving out of the homogenizer 
blending apparatus, which particles contain 5% cetyl trimethyl ammonium chloride. 10% candelilla wax and 10% fra- 
grance IB-X-Olo. 

[0111] Figure 19 is a graph ol air flow (ml/minute) versus lime (minute) showing a system of our invention using two 
cylinders as set forth in Figure tOB described, supra, and described in detail, infra, with the two cylinders being con- 
nected in paratlet. 

DgTAILED DESCRIPTION OF THE DRAWINGS 

[0112] Referring to Figure 1A and Figure 1A-I. reference numeral^ indicates Ihe fiber itself and reference numeral 
J2 indicates the space belween the fibers. 

[0113] Referring to Figure 1 Band Figure 18(1). reference numeral 12 refers lothe wax microparticles located on the 
surface of the fabric. 

[0114] Referring to Figure 2A and Figure 2A(I), reference numeral 20 refers to the hair strand itself 

[0115] Referring to Figures 28 and 28(1). reference numeral 21 refers to the wax microparticles located on the surface 

of the hair strands. 

[0118] Referring to Figures 2C and 2C(I{). reference nun:eral 23 refers to the strand ol hair washed with a conditioner. 
(01 1 7] Referring to Figuras 2D and 2D(I). reference numeral 24 refers to the wax microparticles located on the surface 

of the hair strands. 

(0118J Referring to Figure 3A, the bundles of fibers are referred to t:y refsrgnce numerals 30a and 3Qb. The micro- 
particle entrapped in the pores between the bundles is referred to by reference numeral 32. The space between the 
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bundles is referrcxl (o by refarence numeral 31 . Figure 3A is an enlarflement of section 3A of Figure 38 
[0119] Relcring to Figure 3B. the fiber oundles are shown by reference ruf^'.eral 33. The microparticle entrapped 
cftw^en tns oundies is shown by reference nurrieral 36, being entrapped in space 37. The fiber bundles are shown 
by reference niimerals 33a and 33b and. in addition, reference numerals 34and 34b. The microparticle directly adhered 
through physcal forces onto a bundle is shown by reference numeral 35. 

f**^^"], '° '''S"'^^ ^'^'"^ '•B. fluid 46 is localed in jar 44. Jar 44 has sideann 45 The fluid 46 reaches fluid 

level £7. OirectV m line with fluid level 47 is membrane 41. The diffusion membrane 41 is held in place with flanoes 
i| and ,a. I.p 42, using bolts 401a and 401b which secures the flange in place. The sidearm 45 is closed using closure 
^. The pemneabilrty apparatus is shown using reference numeral 4a The IFF permeability test is based on the use 
of the apparatus of Figures 4A and 48. The weight of membrane 41 is taken, initially, before being placed within the 
flange i3 and the jar lip 42, Substance 46 for which the permeability is lo be measured is placed into jar 44 to fluid 
ievel^ The apparatus containing fluid 46 remains in place for a fixed period of time. At the end of that period of time 
bolisiOla and 401b as well as 401c are loosened, the flange 43 removed and membrane 41 is removed and weighed" 
thereby gathering sufficient data to determine the permeability of the particular substance 46 Referring to Figure 5A.' 
reference numeral 52 are data points for aldehyde C^. Reference numeral 53 shows data points for ethyl tig^te The 
Y axis measures weight loss and is indicated by reference numeral 54. The X axis shows time in minutes and is 
indicated by reference numeral 55. The weight loss is measured in m-.mm . cm 
C0121] Reference numeral 51 shows the standard deviation for the data. 

10122] In Figure 58. reference numeral 503 represents data points for aldehyde C-8. Reference numeral 502 rep- 
^m^^If '^f PO'"<s to; P-Pinene. Reference numeral 58 represents data points for ethyl tigiate. ReferenceT^iliiieral 
, . •'L^ 9^3ph tor weight loss versus time for ethyl tigiate. thus showing the permeability of carnauba wax to 
ethyl tigiate. The Y axis for weight loss Is indicated by reference numeral 56. and the X axis (or time is indicated by 
reference numeral 57. Reference numeral 59 sets forth the standard deviation for the data for ethyl tigiate 
[0123] Refernng to Figure SC. reference numeral 507 is for ethyl tigiate, encapsulated. Reference numeral 508 is 
^r the graph of ethyl tigiate for weight loss versus time, showing the pemieability of carnauba wax to ethyl ttailte 
Refererice numeral 506 shows the data points for Pi,inene in carnauba wax. Reference numeral 510 shows data points 
for ethyl tigiate without being entrapped in any control release system such as carnauba wax Reference numeral 509 
snows data points for the p-pinena control in the absence of carnauba wax. Reference numeral 5 1 1 sets forth the ai^ 
of uneritrapped ethyl tigiate Reference numeral 512 sets forth the graph of unentrapped p-pine^i^TThe Y axis showing 
W9isfi- 10^ s ;s ^^ci^va;5d iy rsfersnce nume-'al 505, The X axis showng time in minutes is indicated by reference numeral 

[0124] Referring to Figure 5D, reference numeral 515 seta forth the data po<r.\s for elhyl tigiate In the polyethylene 
(molecular we=ght 5C0) wax. Reference numeral 520 is for the graph of time versus weight loss. Reference numeral 
516 da-a points for aldehyde C-S in polyethylene wax. Reference numeral 517 shows data points for B-pinene 
I,"«^Ifii> ! T.^-*'!:""^® numeral lis indicates the graph for aldehyde C-e in pofysthylene wax, showing the 
pe meat^ilir/ of aldehyde C-9 through polyethylene wax. Reference numeral 520 shows the graph for ethyl tiolate in 
polyethylene wax snowi.ng the permeability of ethyl t.giate through polyethylene wax. The X axis is indicated by refer- 
ence numeral 513, and the Y axis is indicated by reference numeral 5U. 

[0125] Referring to Figure 5E, reference numeral 528 refers to cetyl palmitats (CUTINA* wax). Reference numeral 
527 refers to data points for carnauba wax. Reference numeral 526 refers to data points for polyethylene wax Refer- 
ence numeral^ refers to data points for candelilla wax. Reference numeral 523 refers to the control for B^jinene 
-vithout wax. Ail data points set forth on Figure 5E, except for the control, show the permeability of p-pinene through 
waxes. The X ax:G is indicated by reference numeral521. showing time and minutes, and the Y axis is indicated by 
reference numera^522. showing weight loss in naica.ea oy 

[01 26] Figure 5E(A; shows lhat portion of Figurebs whara tha weight loss is between z^r-. and 1 4 for th^ S-pin»ne 
contained in the waxes. In Figure SE|A). reference numeral 533 shows the standard devaton line The X axis is 
..-xiicted by refererca numeral 521 . and the Y a:<:.3 is indicated by .'sfsrence numeral 52| (or weight loss Reference 
numeral S2S snows data points lor cetyl palmitate. Reference numeral 526 shows data points (or polyethylene wax 
(n,o ecular weight 500). Reference numeral 530 sets forth the graph for time versus weight loss for polyethylene wax 
containing p-pmane. Reference numeral 533a is the standard deviation line for the data points for polyethylene wax 
containing p-pmene. Reference numeral 529 shows the graph for carnauba wax containing p-pinene and sets forth 
the permeability of p-pinsne through carnauba wax. 

[0127] Referring to Figure 5F, reference numeral shows the data points for cetyl palmitate (CUTINA® wax) 
Reierenca numeral 540 shows data points for carnauba wa/. Reference numeral SjM shows date points for polyeth- 
y.ene (molecular .Aei<,ht 500) -A/ax. Reference nurr.r-nl 542 shows data .ooinis for candelilla wax. Reference numeral 
bJ/ .^r;ow3 oata pci.-ts (or the control, ethyl tigiate without wax. .Rcforoncc nu.r.oral 536 is the -a-h showing th" 
evaporation rate lor the control, ethyl tigiate without wax. Reference numeral 539 is the graph showi^iq permeabilili 
of eir^yl tigiate t.^rough cef/l palmitate (CUTIfJA* vaxj. Re( jrance n jrre.-a: 543 sets forth the graph shewing permea- 
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bility of elbyl tiglata through carnaiiba wrx. The X axis is indicated by refarenc© numeral 534 for lime (minutes) . The 
y axis is Indicaled by rererance numeral 535 for weight loss 




[0123] Referring to Figure 5G. reference numeral 562 indicates data points for p-pineno contained in hydroxypropy! 
cellulose. Reference numeral 564 indicates data points for p-pinene not contained in any polynner. but merely showrig 
the evapofation rate of the p-pinene. Reference numeral 569 shows the standard deviation for the data points for P- 
pinene without being contained in hydroxypropyl cellulose. Reference numeral 563 shows the data points for ethyl 
tiglate contained in hydroxypropyl cellulose. Reference numeral 565 sets forth the data points for ethyl tiglate not berig 
contained in any polymer and showing the evaporation rate of ethyl tiglate. Reference numeral 567 sets forth the graph 
showing the permeablfity of ethyl tiglate through hydroxypropyl celluloee. Reference numeral 568 sots forth the graph 
showing the evaporation of ethyl tiglate (without being contained in any polymer). Reference numeral 566 sets forth 
the graph showing the evaporation of p-pinene without being present in any polymer. The X axis is indicated by refer- 
®"Sq ""'^^^^^^ s^^owing time in minutes, and the Y axis is indicated by reference numeral 560 showing weight loss 

(01 Wl Referring to Figure 5H, reference numeral 552 shows the data points for ethyl tiglate contained In polyvinyl 
alcohol. Reference numeral 553 sets forth the data points for p-plnene contained in polyvinyl alcohol (99% hydrolyzed 
polyvinyl acetate). Reference numeral 554 sets forth the data points for ethyl tiglate not contained in polyvinyl alcohol 
and merely shows the evaporation rate of the ethyl tiglate. Reference numeral 555 sets forth the data points for p- 
pinene not being contairied in any polyvinyl alcohol, but merely showing the evaporation rate of the p-pinene. Reference 
numeral 557 sets forth the graph showing the evaporation rate of p-pinene not being contained in any polyvinyl alcohol. 
Reference numeral 559 sets forth the standard deviation for the data points for ethyl tiglate and (J-pinene not being 
contained in any polyvinyl alcohol. The X axis for time (minutes) is shown by reference numeral 551. T*he Y axis for 
weight loss 




is shown by reference numeral 550. 

[0t30] Referring to Figura 6A. percent substantivity is sho'M^ on the Y axis by reference numeral 60. The bar graph 
for neat geraniol using a plain water wash is shown by reference numeral 51a, The bar graph for geraniol contained 
In candelilla wax micrcparticles is shown by reference numeral 6lb for a plain water wash. The bar graph for neat 
geraniol using a detergent is shown by reference numeral 62a, The bar graph for neat geraniol in candelilla wax mi- 
croparticles is shown by rafersnca numeral 62b for detergents. The bar graph for fabric softeners for neat geraniol is 
shown by reference numeral 63a The bar graph for geraniol contained in candelilla wax microparticles In fabric sof- 
teners is shown by reference numeral 63b. 

(Of 31] Referring to Figure 6B, substantivity (percent) is shown on the Y axis indicated by reference numeral 64. 

Reference numeral 65a seis forth the substantivity of neat geraniol in a plain water wash on polyester fabric. Reference 
numeral 65a' sets forth the standard deviation line for the neat geraniol in a plain water wash. Reference numeral 65b 
sals forth the use of naal geraniol encapsufated in candelilla wax microparticles for a plain water wash. Reference 
numeral 65b' sets forth the standard deviatbn line for the encapsulated geraniol in candelilla wax using a plain water 
wash. Reference nunferal 66a sets forth the use of neat geraniol in a detergent on polyester fabrics. Reference numeral 
666 sets forth the use of geraniol encapsulated in candelilla wax microparticles used in a detergent. Reference numeral 
67a sets forth the use of neat geraniol in a fabric softener on polyester fabrics. Reference numeral 67b sets forth the 
use of geraniol encapsulated in candelilla wax microparticles used in a fabric softener on polyester fabrics, 
(0132] Referring to Figure 6C. the Y axis shews substantivity in terms of percentages and is shown by reference 
numeral 601. Reference numeral 602a sets forth the use or neat GALAXOLIDE® in a detergent on cotton fabric. Ref- 
erence numeral 8G2b sets forth the use of GALMOLIDE'® encapsulated in candelilla wax microparticles on cotton 
fabrics in a dotcrgcnt. Rofcrcnce numeral 603a sots forth Iho uso d neat GALAXOLIDE® in a fabric softener on cotton 
fabrics. Reference numeral 6Q3ta sets forth the use of GAIJVXOLIDE® encapsulated in candelilla wax microparticles 
in fabric softener on cotton fabrics. 
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[0733] Refsf ring to Figure oD. substantivity (paroent) is set forth on the Y axis using reference numeral 604 In Figure 
60. reference numeral 505a refers to the use ol neat GALAXOLIDE® in a detergent on polyester fabrics Reference 
numeral 505b refers to the use of GALAXOLIDE'^ encapsulated in candelilla wax mcroparticles in a detergent for use 
on polyester fab.'ics. Reference numeral 605b' refers to the standard deviation for the use of GALAXOLIDE® encap- 
sulated in candeiiita wax microparlicfes with a detergent on polyester fabrics. Reference numeral 606a refers to the 
use of neat GAU\XOLIDE» in a fabric softener on polyester fabrics. Reference numeral eoea' refers to the standard 
deviaton of the data of neat GALAXOLIOE® in a fabric softener for use on polyester fabrics. Reference numeral 606b 
refers to the use of GAL AXOLIDE^ encapsulated in candelilla wax microparticles in a fabric softener for use on poly^r 
fabrics. Reference numeral 606b; refers to the standard deviation of the data for GAUXOUOe* encapsulated in can- 
delilla wax microparticles for use with a fabric softener on polyester fabrics. 

tOt34] Referring to Figure 7A. showing the sustained release of GALAXOLIDE* over a period of two days as the 
neat aroma chemical and when encapsulated in candelilla wax microparticles. Reference numeral 70 indicates the Y 
axis. Reference numeral 71' indicates the X axis in time in days. Reference numeral 72 sets forth the graph for the use 
of the neat GALAXOLIDE®. Reference numeral T? sets forth the data points for the neat GALAXOLIDE® Reference 
numeral 73 sets forth the graph for the GALAXOLIDE^' contained in the candelilla wax microparticles Reference nu- 
moral 703 sets forth the data points for the GALAXOLIDE® encapsulated in candelilla wax microparticles Reference 
numeral 704 sets forth the standard deviation for the data points tor GALAXOLIDE® encapsulated in candelilla wax 
microparticles. 

10135] Referring to Figure 78. reference numeral 74 refers to the Y axis which refers to the percent of aroma chemical 
(geraniol) remaining on brown hair, and reference numeral 75 refers to the X axis indicating lime of release in days 
Reference numeral 76 sets forth the graph showing the rate of release of neat geraniol. Reference numeral 701 sets 
forth the data points for the neat geraniol. Reference numeral 702 sets forth the standard deviation for the datapoints 
for the neat geraniol. Reference numeral 77 sets forth the graph for the rate of release of geraniol encapsulated in 
candelilla wax microparticles. Reference numeral 79 sets forth the data points for geraniol encapsulated in candelilla 
wax microparticles. Reference numeral 78 sets forth the standard deviation for the datapoints for geraniol encapsulated 
in candelilla wax microparticles. 

(01 36] Referring to Figure 8A. the Y axis indicating odor intensity on a scale of M 0 is indicated by reference numeral 
SQ. Tns X axis indicating lime in hours is indicated by reference numeral 31. Reference numeral 82 refers to the graph 
of odor intensity versus time for fragrance S in combination with encapsulated fragrance 361 Reference numeral 83 
refers to ine graph of cdor intensity ver.s-s lime for the corr.blnatlcn cf fragrance S and encapsulated fragrance 36~ 
[0137] Referring f.o Figure 38. the Y axis is indicated by reference numeral 34 for odor diffusivity on a scale of 1-10 
The X axis is indicated by reference numeral 85 for time in hours. Reference numeral 85 indicates the graph of odor 
diffusivity versus time for fragrance S in combination with encapsulated fragrance 36 1 . Reference numeral 87 indicates 
the graph or odor diffusivity versus time for fragrance S Ir combination with unencapsulatad fragrances 361 
[0138] Referring to Figure 8C, reference numeral 801 indicates the graph of odor intensity versus lime for fragrance 
3 anc encapsulated fragrance 885. Reference numeral 802 indicates the graph cf odor intensity versus lime for fra- 
grance S and unencapsulated fragrance 885. 

(0139] Referring to Figure 8D, reference numeral 803 shows the graph of odor diffusivity versus lime for fragrance 
S and encapsulated fragrance 985. Reference numeral 804 indicates the graph for odor diffusivity versus lime for 
fragrance S in combination with unencapsulaied fragrance 885. 

[0140] Referring to Figure 8E. reference numeral 805 Indicates the graph of odor intensity versus time for fragrance 
S and encapsulated fragrance 075. Reference numeral 806 se!s forth the graph of odor intensity versus time for fra- 
grance S and unencapsulatad fragrance 075, 

[0141] Referring to Figure BF. reference numeral 807 shows the graph of odor diffusivity versus lime for fragrance 
3 and encapsulated fragrance 075. Reference numeral 308 sets forth the graph of odor diffusivity versus lime for 
fragrance S ar^d unencapsulaied fragrance 075. These graphs suggest that the carrier retains the topnotes durinq 
s-tcrage and adhereo to the hair 

[0 1 42] Referring to Figure 5G • reference numeral 809 sets forth the graph for odor intensity versus time for fragrance 
S laken alone. Reference numeral SjlO sets forth the graph of odor inisnsily versus time for fragance S taken toqether 
w!tn encapsulated fragrance 361 . 

[0143] Referring to Figure 8H. reference numeral 311 sets forth the graph of odor diffusivity versus time for fragance 
S laken ak^ne. Reference numeral 812 sets forth the graph of odor diffusivity versus time for fragrance S taken in 
combination with encapsulated fragrance 361. The system containing the encapsulated fragrance cIear^y provides an 
advantage over the neat oil. The obsen/ed difference in intensity between these systems is large enough to provide a 
perceived dJfferenca 

(0I44J Rcio.Tif.g to f lgu-o 81. the graph indicalod by rorrjrcncc nuinciai dJG is for the O'dor inlonsity versus time for 
fragrance S lai^en alone. The graph indicated by reference numeral 314 is for odor intensity versus time^for fragrance 
S taken together with encapsulated fragrance 885. 
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fir'Jn.o'J'.of ^'^r 't' - '''^"^ '^'''^ 215 is for octor diffusivi^/ versus Hme for 

Li ? " ' "''''^'^ '^'^'""^^ §^ "sivity versus time tor fragrant 

S laksn together with encapsulated fragrance 885 agfance 

s Srp^^if ^ 1° ""'^r 'u^ ^'^P" '"''^^'"'^ ^ « '■'•''«"s»y versus time for 

S Hr«n\!«oI ' •''^^"^ numeral S18 is for odor intensity versus lime for fragrance 

S taken together with encapsulated fragrance 075. =s>c»ice 

{^!S,.o"«l^v'"® T '''^r '''^ ^'^P^ '"'^'"^'"^ ''^ numeral 819 is for cdor diffuslvity versus time tor 

'0 ^iSance075 srahr^^^^^^ 

Sse 3ub!tJiilt ^ """^ ^y^'^-" be used to 

J.?1!2h , '° ^"'^"'^ ^'^^ ^"''^•^"''^"V hydrophilic surfactant 93 is substantially, entire V coatedon and fixedly 

rutefintiSrb'^??«!°h ^^^V^ «'f^^"''='«"'«"y f'y^^^P'^"" surfactant 903 is located proximate to and immediately 
mal'l^StLT 1 ° 'heoutersurtace ggsof the solid solutbn 901 and substantially within the Intern 

?^TZT ^'^.V'^?* °" P^'""* numeral 904. and the particle itself is shown by 

reference numeral by reference numeral 900. -iwwnoy 

conruSh^J^ . 'TT °' s^r^ace 915 of the single phase solid solution 911 in the fom, of a 
continuous submicron layer of surfactant 912 and (b) located proximate to and immediately, subsiil^ially beneath the 

within the matrnt volume is indKated by reference numeral 917, The surfactant within the submicron layeris indicated 

thVoSVTl Ti? "^r' '""'^^'^^ numeraim The charge on the oute'r ur^^cem 

the parlicle, is indicated by reference n umeral 914, 

S!mLri^"?f '^'^^ '^^^rance diffusion evaluation system for determining the diffusivily and 

^- hLi™TJ'iC04 .h^^^^ by reference numeral 1001 are supported by support 1002 h container 1003 

hLinn " >nea!.T,osphere, Airflowthrcugi, iinalOfO is supplied from air supply 1005 through tube 

o^Te 1000 ! 11!^^^ measuring the air flow. Container 1003 has side wall 1012 ihr^ which tempe;i;;;7e 
S T ^'''^P."'^'"^^ probe 1009 is attached to temperature monitor lOOa Container 1003 has base 
^aZ i^r! ^^^^' T " '^"'"""^ numsrallOOO. Figure 10B sets forth a top view oTiiTapparatus 

^ Ko.?Zi!1r for' '^'^ Chambers 1003a and 1003b. Container 1003a is supplied with ar flow 

tie ?0l0b ' ore,,sure gauge JOOZb in .he air flew line. Container 1003b is supplied ih air flow through 

t Jbe tOlOb with pressure gaugelOOTa in its line. Air supply from location 1005 supplies air through line 1 006a havhg 
r^fl fri!,o^ !" ""^ '° ""^^^"'^ "^^ ^'^ ''^'wee" «ne 1006b {for aTTTi^ng into 

wS".nS^ T^n Temperature probe l^s used for .Sntainir 

100^. and temperature probe 1009b is used for containarlOOSb, Temperature probe lOOQ^li^ached to temperature 
ZTJS^- ^^P^-^-^ P^^^ J5Q9a is attached to temperature monitor'jOOBrcS^^talner l27oplS^g 
^ at the top of same ContainerjOOSb has opening iog4b at the opening thereof. The overalli^ratus having 
tandem containers for testing purposes is indicated by reference numerall^ ^ 

Kno,?^ T^"" "^"'^^ ^"'^ ^"^^ P^'"^^^ P"^P°^« simultaneous evaluation of an air 

Invtrnlnrn ""^"""^ '^^''S*^' «^ ^ '""^i^" °' " a cornirolled 

i^^raZ sl-l.T;ri";r ^ f ' "^''"^ ^y^'^'" ^ ^^'^^^V between a 

2i,nl7 ^ !L . ' '"^^'"^^"'^•'''s and a full scale test of odor performance in a specally 

T'^ZT ^ "'"'"^ ''^9'""" ^y^'^'" P^^^i^^^' a controlled anvi- 

rn7T TK ? '^""""^ '"^ ^^asurements of a fragrance's oerfomiance at tew cost 

h Jrh.l,K f ^^'T""^ 1"'^*^" evaluation system, shown in Figures IDA and 103. comprises a cylinder having a 

nowl^tni H K " ^'"""'"""^ '°" '° ^"""^^ "° f^^arance absorbs into the walls. The air 

o^hl S ^ '° «^'«"din9 to the center 

nl » '^-^Perature is continuously monitored by a gauge located between about 10 and about 30 cm 

Irom the bo torn. An opening with a diameter o. between 1 5 and 30 cm .s at the top of the cylinder to allow air flow and 

^IT, \ f ''^0 P-f This air flow reclaces 

the Whole volume of tr^o fragrance diffusion evaluation system wrth fresh air every 2 hours. The air flow through the 
..namber is constant at a pressure of between about 0.5 and 2 psig. 

10IS4] Referring to Figure HA, the high speed rotation of the rotor blades lt06 w.ih.n tne precision machine mixing 
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(ii) an inner void: 

(iii) a substantiaJiy circular non-inierrupisd base composed of a first solid nonporous substance located 
in a first X-Y plane, said base being substantially perpendicular to said Z axis and having an inner void 
side and an outside; 

(iv) vertically surrounding said inner void and parallel to and substantially equidistant from said Z axis, a 
continuous cylindrical sidewall composed of a second solid nonporous substance having an inner void 
side and an outside, having a top circular rim located in a second X-Y plane, an upper midportion. a lower 
midportion and a bottom rim located in said first X-Y plane, said bottom rim being fixedly sealed along its 
entire circumference to the circumference of said base, said sidewall having a first orifice therethrough 
located in the lower midportion thereof in a third X-Y plane and a second orifice therethrough substantially 
diametrically opposed to said first orifice located in a fourth X-Y plane, said fourth X-Y plane beng located 
between and substantially parallel to said third X-Y plane and said first X-Y plane, said sidewall otherwise 
being non-interrupted; 

(V) a top substantiafly circular cover composed of a third solid nonporous substance and having an inner 
void side and an outside sealably attached along its entire outer circumference to the circumference of 
the top circular rim of said sidewall and located in said second X-Y plane, having a substanttaify circular 
top cover opening having an inner circumference, said Inner circumference being substantially equidistant 
from said 2 axis, said opening having a diameter of from about 20% up to about 40% of the outside 
diameter of the top cover; 

(b) sealably mounted through said first orifice, a temperature probe having a temperature variation-sensitive 
end attached to support means, said temperature variation-sensitive end being located within said inner void, 
said support means seabably inserted through said first orifice and connected to temperature monitoring 
means outside said container means; 

(c) sealably mounted through said second orifice, air flow means for supplying a stream of air into said inner 
vcfd. sjiid ar fiow .-laans comprising a supply tube having an cpen end located within said inner void, being 
connected to said supply tube and located outside said container means, an air supply source; and 

(d) suspension means for suspending a test sample located within said inner void, said suspension means 
comprising a substantially flexible hanging support fixedhy attached at two substantially diametrically opposed 
attachment locations located in substantially the same X-Y plane proximate said second X-Y plane, each being 
proximate Icq top rim of said sidewall and having attached thereto and suspended therefrom at a location 
sufastantialhy midway between said attachment locations, said test sample, initially having absorbed thereon 
said fragrance material, 

whereby when the air supply means is engaged thereby causing air to flow through said air flow means, and the 
temperature monitcr is engaged, air at a fixed temperature T or a variable temperature T(e) will flow at a fixed flow 
rate Q or a variable Row rate Q(e) past said sample having an area A initially holding grams of fragrance material 
(3) in a concentration of gram-moles per liter for a period of time 8 at Ihe end of which time said sample wilt 
hold G , grams of fragrance material in a concentration gram-moles per liter during which time 8 the odor char- 
acter and intensity is capable of being m.ea3ured and determined proximate the intersection of said 2 axis with 
said second X-Y plans. 

ta Tns apparatus of Claim 17 wherein (i) the temperature of the air supplied by the air supply means is controlled 
and Oi) the temperature probe has programmed feedback means connected to the air supply means. 

19. A process for simultaneously testing the diffusivity. odor character and odor intensity of a fragrance material se- 
lected from the group consisting of one or more aroma chemicals and one or more fragrance compositions com- 
prising the steps of: 

(a) providing the apparatus of Claim 1 ; 

(b) suspending a test sample containing a fragrance material in the suspension means of said apparatus; and 
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wofKMead exans a powerful si.ction at legation noi drawing liquid and solid maierials n04a into the rotor staler 
assembly nOO The relation is effacted at access 1102. The output Ircm the asssmbly is at location 1103 The workhead 
IS indicated by reierence numeral JiOS. The overall device is indicated by reJerence numeral noo. Referring to Figure 
liB, centrifugal force then drives materials ,11 04a towards the periphery of the workhead where they are subjected to 
a milling aclion in Ihe precision machined clearance between lha ends ol the rotor blades and the inner wallof the slator 
(01S5] Referring to Figure 11C, stage 2 is followed by intense hydraulic shear as the materials 1104b are forced at 
high velocity out through the perforations in the staler riOg, then through the machine outlet and along Ihe pipework 
ilOa At the same lime, fresh materials are continually drawn into the workhead atriOL maintaining the mixing and 
pumping cycle. ** 

[0156] Referring to Figure 11E, Ihe single-stage homogenizing vaivs assembly, valve handle 1112a is used to adjust 
the flow inwardly at kxation 1113a and outwardly at location 1114a. 

(01 57] Referring to Figure 11F. Figure 1 IF sets forth a two-stage vaKe assembly for the homogenizer Valve handle 
Jill 13 used to adjust the first slage, and valve handle Vna is used to adjust Ihe second stage The two-stage valve 
assembly contains seals 1117 and gaps rns and im Reference numeral Jim refers to the inlel to the two-stage 
valve assembly, and reference numeral HH refers to the outlet of the two-stage valve assembly. Reference numeral 
vna refers to the passageway between Ihe inlet 1M3 and Ihe outlet ni4. The overall two^rtage valve assembly Is 
BidKated by reference numeral IJia Referring to Figure 110. Figure 11D is the homogenizing equipment assembly. 
Mixer 1120 containing mixing shaft 1112 is a steam-heated feeder lank. The homogenizing equipment assembly is 
shown with the two-stage pressure adjustment system wherein the first-stage hand wheel is shown by reference nu- 
meral vni and the second-stage hand wheel is shown by reference numeral 1112. Pressure gauge ri22 is used to 
monitor the flow of fluid containing emulsion through a three-way bypass valve to cooling coils Ijao and recycle line 
lilt Temperature gauge ri24 monitors the temperature of fluid flowing through line ruo into the two-stage valve 
assembV which is attached to gear box ma. The overall homogenizing equipment assembly is indicated by reference 
numeral 1110. ' 

(01 58] Referring to Figure 1 1 G. the rolor/stator mixing assembly, the initial blending operation is carried out in steam- 
heated feeder tankmo equipped with stirrer 1146, Fluid flows through line J144 into rotor/statcr mixing head 1 142 
controlled through control box mi_ The fluid then flows th rough line 1144 into three-way valve 1150. The flukJ fi^ 
through cooling coils mg and 1143a. The fluid also flows past the three-way valve through recycle lines 1147 and 
11^ back -nto feeder tank 1140. The rotor/slator mixing assembly is indicated by reference numeral 1190. 
[01 59] Pefarring to Figure 12A. fraorjrca .material from ccntainerlgOl flows through line 1203 controlled by vaivs 
1202. Simultaneously, polymer and/or wax from container 1204 heated using heater 1205 flows through line 1207 
controlled by vah/el2M. Both fragrance material, polymer and/or wax flowing through Iinesl203 and 1207 are blended 
in mixing tank 1208 which is also equipped with heater 121 2. The thus-formed blend passes through line 1219 controlled 
by vaive 1218 into blender 1220 simultaneously with product evolv»,g from mixerlgIS Thus. surfactantT?^ container 
i|09 flows through line HU past control valve 12li and simultaneously, water or aqueous mixture from container 
1210, preheated using heater 1230, flows through line 1213 past control valve 1212 into mixing vessel 121S also 
equipped with heater 1231. The surfactant/'aqueous mixtura is than passed through line 1217 past control valve 1 216 
into blender along with product from line 1219. Blander 1220 is a homogenizer and/or rotor/stator high 
mixer Subsequent to the blending using the homogenizer andAjr rotor/stator high shear mixer, product is passed 
through line 1223 past control valve 1222 into solid phase particle formation vessel 1225 equipped with cooling coils 
1224, or apparatus com.pcnents 1220 and 1225 can ba combined into assembly 1190 as shown in Figure IIG or 
assembly mo as shown in Figure 110. The resulting pank:ulate slurry is then passed through line 1227 past conuol 

valve 1226 into a vessel for further utilization. 

[0160] Referring to Figure 12B. fragrance material from container 1250 is passed through line 1259 past control 
valve 1258 into mixer 1230 equipped with heate.- 1261. Simultaneously, polymer a.nd/or wax from container 1251 
equipped with heater 1252 is passed through control line J256 past valve 1257 into mixer 1260 SimultaneouslyluT^ 
fscrant from corta;r:3rl253 is passed through lira 1254 past valve 1255 into mixing vessel 1260. V/hile mixing vessel 
.1260 IS engaged in mixing f.-agrance material, polymer or wax and surfactant, aqueous composition heated through 
heater 1265 in container 1264 is then passed through line 1266 past control valve 1267 into blender 1268 Product 
mixed in container 1260 is passed through line 1262 past control valve 12G3 into blender 1268. Blender 1268 can be 
a homogenizer and/or a rotor/stator high shear mixer. The resulting product is then passed through line 1269 past 
valve 1270 into solid phase particle formation vessallSTl equipped with cooling coil3l272. In the alternative, apparatus 
components 1271 and 1268 can be combined into assemblies 1190, as shown in Figure 11G. or tno, as shown in 
Pigure 110. The resulting product containing solid particulate pa.licles having continuous surfaces is then passed 
Ih.'O'jgh !i.-,e 1273 past valve 1274 into container 1 275 for utilization the slurry. 

[0161] The appdratus of Figure 12A can bo used m conjunction wllh clcc!ron,c program ccntrollc' jXO as shown in 
Figure 12C. Eleclronic program controller 1300 uses marketing input in.'ormaticn from source 1299 via control Ime 
1299c feedifig into tfie electronic program controller 1_300 and controlling Ihe apparatus as illustrated in Figures 12A 
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and 12C via cor.trol lines Thus, the apparaUs shown in schematic diagram in Figure 1 2A is also Shown in schematic 
form rrs Figure 12C as asscsciaiad with the electronic program cantfoilef (computer mechanism) via control lines 
[0 1 62] Mo, 9 specifically, the control o( fragrance material from container 1201 through line 1203 past control valve 
i202 IS controlled via control line 1202c. By the same token, flow of polymer and/or wax from container 1 204 through 
line i207 past valve ji208 is controlled through control line 1206c The rate of heating a.-.d amount of heal energy into 
container 1204 using heater 1205 is controlled through control line J205c. The mixing vessel 1208 mixing lfagr»nce 
material, polymer and/or wax is heated through heater J221 which is controlled through control line 1221c The energy 
(J mixing in mixing vessel 12Q§ is controlled through control line 1208c . Surfactant contained in containerlfflg is fed 
through line J214 past valve 1211 info mixing vessel 1215, and water or aqueous solution from container 1210 is heated 
using heater 1230 and flows past valve 1212 into mixing vessel 1215, The flow of the aqueous solution from conlainer 
1210 past valve 1212 is controlled through control line 1212c . The amount of heat energy into the aqueous solution in 
container J210 is controlled through control line 1230c. The rate ol flow of surfactant from containerl209 into mixing 
vessel 1215 is controlled through control line 1211c. The heat input into mixing vessel 1215 through heater 1 231 is 
controlled through control line 1231c. The surfactant/aqueous solution mixture created in container 1215 is passed 
through line into blender 1220, The mixing energy in blender 1220 is controlled through control line 1220c The 
flow of product from container 1208 into blending vessell^ (e.g.. homogenizer) through line 1219 past valve 1218 
IS controlled through control line 1218c . The control of surfactant/aqueous composition from mixing vessel 1 21 S throimh 
line 1217 past valve 1216 into blonder 1220 is controlled through control line 1216c. The flow of microeTJI^teion from 
blenderl220 through line 1223 past control valve 1222 is controlled through control fine 1222c . and the cooling energy 
using cooler 1224 for solid phase particle formation vessel 1225 is controged through control line 1224c . The mixhg 
energy in the solid phase particle formation vessel 1225 is controlled through control line 1225c . The flow from the 
solid phase particle formation vessefl225 to utilization/storage/ inventory vessel 1228 is controlled through control 
line 1226c, and marketing input information and output information are gathered through control line 122ec. 
10163] By the same token, the apparatus of Figure 12Bcan be used in conjunction with electronic program controller 
1^2 which uses marketing input informatkan from source 1301 via a control line feeding into the electranu: program 
controller 1^ and controlling the apparatus as ilkislrated in Figure 128 and Figure 12D via control lines. Thus, the 
apparatus shown in schematic diagram in Figure 12B is aiso shown in schematic form in Figure 12D as assoc^ted 
with the electronic program controller (computer mechanism) via control lines. 

10164] Mo!3 specifically fragrances material from container 1250 passing through Iinel259 past valve 1258 has its 
flow controll<?d t.hro jgh control lire 12560 . The pclyme.- and'or wax from container 1251 pas-sing throu^el25§ 
past control valve 1257 has its flow controlled through control line 1257c . Simultaneously, the heat input into container 
i251 for heating the poivmer and/or wax material using heater 1252 Is controlled through control line 1252c Simulta- 
neously, surfaclani from containerl2S3 flowing through Iinel254 past valvsl2SS has its flowcontrolled through control 
line 1255c. The surfactant, the polymer and/or wax and the fragrance material are mixed in mixing vessel 1260 and 
the mixing energy is ccntrollsd through control line 1250c and the heat input to the rnixing vessel is controlled through 
control lina_l2Sta Aqueous composition is heated in ccnlainor 1254 through heating element 1265 which is controlled 
through control line \2eSc. The aqueous composition flow through line ^266 past valve 1267 is controlled through 
control line J267o. The mixture of fragrance material, polymer and/or wax and surfactant in mixing vessel 1260 then 
flows through line 1262 past control valve 1263, and the flow of this mixture into blender (e g . homogenizer) 1268 is 
controlled through control line t263c. The flow of aqueous composition into the talender (e.g., homogenizer) U^iiiTon- 
tamer J264 through line 1266 past valve 1267 is controlled through control line 1267c. The homogenizing energy for 
blander ^268 is controlled through control line 1268c . The product emanating from blender 1268 through line 1269 
past valve 1270 has its flow controlled through control line 1270c. Tna solid phase particle formation component of the 
apparatus of our .nventton 127i is equipped with cooling coils 1272, controlled through control line l272o Operation 
of^ the solid phasd particia formation component of the apparatus d our invantion Is controlled through conl.-ol line 
1271c. Flow from the soi;d phase partcle formation vessel into the utilizatksn of sluiry, storage, inventory and marketing 
v=ssetl275 past valve 1273 through line 1274 is controlled through control line 1273c. Marketing input and outcut to 
location 1275 is controlled through control line 1275c 

(016SJ Referring tof igure 13. the wax phase from location 1306 is admixed with fragrance oil and optional additives 
at location 13C8 and led into vessel 1309. simultaneously with water with emulsifier heated to QO'C from locattan 1X5 
mixed with surfactant from locationiX7 also flowing into vessell309. Fluid from vessell309 is passed through mixer 
or homogenizer 1310 and recycled back into vessel 1309 for a given period of time, e.g., cne minute. The resulting 
fluid shown at location }3U is then again passed through homogenizer 1312 and then quenched to solidify micropar- 
tides using a heat exchanger at location 1313. 

[0166] Referring to Figur- 1 4, reference numara! U03 rafe.'s to the data points Icr fragrance A-1 . Reference numeral 
1404 .-cfcfs to the data points for fragrance A-2. Rofcronco numeral 1405 rofo.-s to thu data cclnis for fragrance A-3 
Reference numeral l^ge refers to the graph for data points 1403. K04 and 1405, The y ax-s is referred to using 
reference numeralUOl for the |log,o(VP]| (of vapor pressure). The X axis is indeatsd by reference numeral 1 402 and 
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is lor the accumulated sum (in weight percent) of the fragrance ingrecfients. fragrances A-1, A-2 and A-3 The oranh 
'<06 Is also described using the equation: ^ 

ItogioIVP]} = (0 • 046)S' + (1 . 673)S* - (16 • 41)S - 4 

wfierein S represents the accumulated sum (weight percent) of the fragrance ingredienls and {log,oIVPJ| represents 
the log of the vapor pressure of each of the fragrance ingredients. 

[0167] Referring to Figure 15. the Y axis is indicated by reference numeral J501 and represents weight loss (weight 
percent), normalized and shown by tfie symbol W. The X axis represents time and is indicated by reference numeral 
1502 with time being shown by the symbol 6. Reference numeral iS03 indicates data poiits for the SO SO mixture of 
high and low vapor pressure substances. Reference numeral J504 represents data points for low vapor pressure 
substances (that is. <0.01 mm/Hg); and reference numeral J505 represents data points for liigh vapor pressure sub- 
stances (>0.1 mm/Hg). Reference numeral 19M is the graph for weight loss versus time for the mixture of high and 
low vapor pressure substances (50:50) and is represented by the equation: 



W = 94-583 • 0-29497 0. 



[01 68] Reference numeral J5C9 is the equation for weight loss versus time for low vapor pressure materials and !■ 
represented by the equatioa- 

W = 98-679 - 0-09478 9; 

and reference numeral 1507 is the graph for weight loss versus time Ibr high vapor pressure materials and is repre^ 
sented by the equation: 



W = 95-679 - 0-43843 9 . 



[0169] VVitI: respect to Figure 16 concerning the fragrance diffusion evaluation aystam, the Y axis concerning weight 
loss rate (weight percent par minute) is indicated by relsrenca numeral 1601 and is shown by the term 



Ue 



The X axis representing weig.M percent in the formula of fragrance A-3 Is indicated by reference numeral 1602 and is 
also represented by the term W. Reference numeral 1503 represents the data points lor the weight loss rale versus 
weight percent in the formula as measured by thermal gravimetric analysis (TflA). Reference numeral 1604 represents 
the data points for the weight loss rate versus weight percent in the formula as measured by the fragrance diffusion 
evaluation system (FES) of Figures 10A and 10B. Reference numeral 1604a shows the standard deviation for the data 
points J604, Reference numeral J6^ is the graph for weight loss rate versus weight percent in the formula as measured 
by the fragrance diffusion evaluation system and is reprs89nte<j by the equations: 



IdGj 



= 0-10675 + 0-003965 W 



and 



Ln^(0- 10675 * 0.00395W) - 6. 
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[0170] The reference numeral 1S06 is tor the graph of weight toss rale versus weight percent in the formula as 
measured by theonai gravimetric analysis and is represented by the equations: 



deJ 



= 0-061929 + 0-00319 W 



10 and 

Ln^ (0-061929 4. 0W319W) = e. 

IS [0171] Tho theimograyimetricana!ys[s(TGA) of the prior art is described in detail in Kroschwitz. 'Polymers: Polymer 
Characterization and Analysis" published by John Wiley and Sons, 1 990 at pages 837-848 (Chapter entitled: "Themnal 
Analysis*) incorporated by reference herein. 

[0172] WHh reference to Figure 17. the Y axis is indicated by reference numeral 1701 and is for aroma chemical 
loading efficiency indicated by the symbol: e. The X axis is indicated by reference numeral 1702 and is for the log^oP 
20 wherein P Is the n-oclanol-water partition coefficient for the materials benzyl alcohol, geraniol. farnesol and GALAX- 
OLIDE*. Reference numeral 1703 is the data point for benzyl alcohol. Reference numeral 1704 is the data point for 
geraniol. Reference numeral 1704a shows the standard deviation for the data point for geraniol. Reference numeral 
1705 15 the data point for famesol having the structure: 



2S 



30 



> 




HO' 



3S 



Reference numerai ^7QSa represents the standard deviation for the data point for farnesol. Reference numeral 1706 
is the data point for GALAXOLIOE®. Reference numeral 1 709 is the graph of aroma chemical loading efficiency versus 
log^oP wherein P is tha n-octanol-water partition coefficient for the aroma chemicals The graph is also represented by 
the equation: 



e = 16-1433 {log^gP} - 5-922 . 



^ [0173] Aroma chemical loading efficiency is shown by the equation: 




wherein ths term; m^ represents the mass of aroma chemicals encapsuiated in the microparticles and the ternr^: mj 
represents the total mass of Ihe.aroma chemical in the microparticle slurry. 

(01 74] The n-octanol/water partitioning coefficient of a perfume material indicated by the term 'P** is the ratio between 
its equilibrium concentrations in n-cctanol and in water. The perfume materials of our invention have an n-cctanol/ 
water partitioning coefficient P of between about 10 and about 10^. Since the partitioning coefficients of the perfume 
compositions of this invention have values between 10 and 10®. they are more conveniently given in the form of their 
logarithnri to the base 10, log^QP. Thus, the pertume materials useful in the practice of our invention have a log^^P of 
between about 1 and about 3 as indicated, supra. 

[0175] The log^oP of many perfume ingredients have been reported for example, the Pomona 92 database, available 
from Daylight Chemical Information Systems, Inc. (Dayliqr.t CIS). !n/ina, California, contains many, along with citations 
to tha original literature. However, the togigP values are most conveniently calculated by the "CLOGP" program, also 
available from Daylight CIS. This program also lists experimental log ,oP values when they are available in the Pomona 
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10 



92 database. Tne "calculated lo^.o^' delermtned by the fragment approach of Hansch and Leo (Corrprehensh/e 
Medicinal Chemistry, Volume 4. C. Hansen. RG. Sammens, J.B. Taylor and C.A. fiamsden, Editors, page 295, Per- 
gamcn Press. 1990. Incorporated by reference herein) . The fragment approach is based on the the chemical structure 
of each component of the perfume material and takes into account the numbers and types of atonns. the atom connec- 
tivity and chemical bonding. The calculated log^g^ values, which are the most reliable and widely used estimates for 
this physicochemical property, are p ref erabty used instead of the experimental log^ qP values in the selection of perfume 
materials useful in the practice of our invention. 

[01 76] Figure 1 8A shows the rotor/stator mixer particie size distribution using 1 .2% cetyl trimethy I amnrxxtium chloride 
having the structure: 

CI-I3 



20 



25 



30 



10% candelilla wax and 10% fragrance P*5044d. The particle size distribution is set forth using reference numeral 
1803. The X axis is represented by reference numeral 1802 which sets forth the particle diameter in microns. The Y 
axis sets forth the volume percent for each particular particle diameter and is represented by reference numeral 1801. 
The mean particle size of the particles is 2.4 microns and the distribution is as follows: 



90% of particles are finer than: 
75% of particles are finer than: 
50% of particles are finer than: 
25% oi particles ars finer than: 
tO% of particles are finer than : 



3.8 microns; 
2.8 microns; 

2.0 microns: 

1.4 microns; and 

1.1 microns. 



[01 77] R^terrin g to Figure 1 38. Figure 1 88 shows a homogenizsd particle size distribution using a mixture containing 
0.5% cetyl trime^hyl ammcr.ium chloride having the structure: 



40 




OK 



45 



SO 



55 



10% candelilla wax ar.d ^^Z% fragrance lB-X-015. The particle size distribution is as fellows: 
mean particle sirs: 0.74 microns; 



90% of particles are finer than: 
73% of particles are finer than: 
70% of particles are finer than: 
25% of particles are finer than: 

10% of particles are finer than, 



2.60 microns; 
0.70 microns; 
0.19 microns: 
0.14 micrcns. and 
0. 12 microns. 



The X axis is represented by refarence numeral 1312 and indicates pa<1icle diameter in microns. The Y axis is indicated 
by reference numeral 13H and indicates volume percent of particles of particular particle diameter Reference numeral 
1813 shows those part'cles having a particle diameter of from rero up to about 0.4 microns. Reference numeral 1914 
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shows those particles having a particle diameter of from about 0.4 up to about 1 micron. Reference numeral 1815 
shows those particles having a particle diameter of from about 1 .3 up to about 1 .6 microns. 
[0178] Referring to Figure 19, the Y axis is Indicated by reference numeral 1906 and the X axis Indicating time in 
minutes is indicated by reference numeral 1905. Reference numeral 1901 represents data points for air flow in the 
second of two cylinders. Reference numeral 1902 indicates data points for air flow in the first of the two cylinders of 
Figure 10B. Reference numeral 1 903 shows the graph of time versus air flow for the first of the two cylinders in Figure 
!0B. Reference numeral 1904 sets forth the graph of air Row versus time in the first of the two cylinders as set forth 
in Figure 1 0B. 

[0179] The following examples illustrate embodiments of this Invention. All parts, percentages and proportions re- 
ferred to herein and in the appended claims are by weight, unless otherwise indicated. 

EXAMPLE A 

FRAGRANCE COMPOSITION 

[01 BO] The following fragrance composition is prepared for use in Examples MV. infra. 
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Ingredients 


Parts by Weight 




hexyl cinnamic aldehyde 


15 


5 


cis-3-hexenyl salicylate 


0 


JO 


ISO E SUPER^ (Trademark of International 
Flavors & Fragrances Inc. of New York, NY) 
having the structure: 

o 


9 


IS 


* 






LILIAL^ (Trademark of Givaudan, Inc. of 
Clifton, NJ) 


30 


20 


P-ionone 


8 




y-methyl ionone 


6 




citronellol 


25 


9C 
£9 


methyl nonyl acetaldehyde 


. 15 




allyl cyclohexyl propane 


5 




a-terpineol 


6 


30 


bornaol 


5 




P-phenyl echyl alcohol 


25 




linalool 


9 


35 


allyl amyl glycolate 


7 


linalyl acetate 


12 




dihydrorayrcenol 


5 




isobornyl acetate 


20 


40 


methyl chavicol 


5 




benzyl acetate 


9 




camphor 


15 


45 


styralyl acetate 


5 




eucalyptus oil 


13 




cis-3-hexenyl acetate 


4 



50 



E XAMPLE I 

55 PREPARATION OF MICROPARHCLES USING SILVEflSON L4R LABORATORY MIXER OF FIGURE 11G 

[0181] Tha foltowing procedure is used lor Ihe preparation of microparlicies with the fragrance of Example A and 
candelilla wax using a Silverscn L4R laboratory mixsr aa set forth in Figure 11G and described, supra. The resulting 
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formulation is: 

84.7% water; 
10%candeliila wax: 
5 5% fragrance of Example A, and 

0.3% cetyl trimethyl ammonium chloride having the structure: 



10 



IS 



CH3 



(1 ) 37.5 Grams of candeliBa wax Is placed in an oven at 125*^0 and allowed to melt 



(2) 314.87 Grams of deionized water is placed into a steam jacket in a one gallon tank. 

20 

(3) The tx)ttom of the tank Is piped into the suction side a Silverson in-line model L4R laboratory rotar/stator 
mixer. The discharge of the mixer was piped back into the tank to allow for recirculation. 

(4) The mixer is turned on slowly and the water is drawn into the mixer and pumped back into the tank^ 

25 

(5) 3.88 Grams of 29% catyl trimethyl ammonium chbrkie solution in water Is added to the water. 

(6) Steam is turned on the jacket and the water/surfactant solution is heated to 90"C. A counter-nstating pro- 
peller mixer mounted in the tank ensures that the temperature of the water is homogeneous. 

30 

(7) Gandelilla wax is removed from the oven and 18.75 grams of the fragrance of Example A is mixed into the 
wax by hand with a glass rod. 

(3) The fragrancewax mixture is poured into the tank. The counter-rotating propeller mixer speed is increased 
3S to disperse the y^ax/^il into the water and keep the emulsion homogeneous. 

(9) The mixer is turned on maximum speed and is allowed to emulsify for one minute. The steam rate is 
adjusted to maintain a product temperature of 90^0. 

(10) The mixer speed is reduced to a minimum and the three-way vaive located on the mixer discharge is 
turned to divert the emulsion through a Parker dual heat transfer coil to solidify the emulsified wax and reduce 
the slurry temperature to ambient. 

EXAMPLE H 

PREPARATION OF MICROPARTICLES USING A QAULIN ISMfl HOMOQENIZEfl AS SET FORTH IN FIGURE 11 D 
AND USING THE HOMOQENIZER PRESSURE A&JUSTMgNT VALVE SYSTEM OF FIGURE 11 F 

(0 1 82] The following procedure is for the preparation of microparticles with the fragrance of Example A in candslilla 
so wax using a Gaulin 15MR homogenizer The formulation is: 

84.7% water; 
I0%candelil!a wax: 
S% fragrance of Example A; and 
55 0.3% cetyl trimethyl ammonium chlonds having the structure: 
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The steps are as follows: 

(1 ) 75 Grams of candelilla wax is placed in an oven at 1 25*C and allowed to melt. 

IS (2) 629.74 Grams of deionized water is placed into a steam-jacketed one gallon tank. 

(3) The bottom of the tank is piped into the suction side of a Gaulin 15MR-8TA latx>ratOfy homogenizes The 
discharge of the homogenizer is piped back into the tank to allow for recirculation. 

so (4) The homogenizer is turned on with the secondary pressure set at 500 psig. The water Is drawn into the ho- 

mogenizer and pumped back into the tank. 

(5) 7.78 Grams of a 29% active cetyl trimethyl ammonium chtoride solution In water is added to the water. 

25 (6) Steam is turned on the Jacket and the water/surfactant solution is heated to 90*0. A counter-rotating propeller 

mixer mounted in the tank ensures that the temperature of the water is homogeneous. 

(7) The candelilla wax is removed from the oven and 37.5 grams of the fragrance of Example A is mixed with the 
wax by hand with a glass rod. 

30 

(3) The fragraixe/wax mixture is poursd into the tank. The counter-rotating propeller mixer speed is increased to 
disperse the wax'oil into the water and keep the emulson homogeneous. 

(9) The second-stage pressure of the homogenizer is set at 6,000 psig and it is allowed to emulsify for one minute. 
3S Steam rate is adjusted to maintain 90^*0 product temperature. 

(10) A three-way mixing valve located on the homogenizer discharge is turned to divert iho emulsion through a 
Parker dual heat transfer coil to solidify the emulsified wax and to reduce the slurry temperature to ambient. 

^0 [01 83] The products produced in Examples l-IV, supra, give rise to aesthetically pleasing, long lasting fragrance 
effects when used in hair care preparation in accordance with the use of Examples: 

U.S. Letters Patent No. 5.653.968 issued on August 5. 1 997. entitled "RINSE-OFF HAIR CARE COMPOSITIONS*; 
and 
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5S 



U.S. Letters Patent No. 5.653.969 issued on August 5. 1997, entitled "LOW RESIDUE HAIR CARE COMPOSI- 
TIONS'. 

EXAMPLE HI 

USE OF SHAMPOO/CONDITIONER 

[0184] 0.98 Grams of the slurry of Example I is admixed with 14 grams of a shampoo composition, as described in 
U.S. Letters Patent No. 5.653.568 issued on August 19, 1097, incorporated by reference herein and containing: 

5% (weight) 2-dcccnyl sulfcnato; 

15% (weight) scdium sullosuccinate estar of n-decanolamido. 
25% (weight) laufoamphocarboxyglycinate; 
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4% (weight) coconut amide; 
3% (weight) glycol distearaie; 
4% (weight) aloe vera; 
1% (weight) wheat germ oil; and 
5 43% (weight) water. 

[0185] The resultant mixture is applied to hair in a washing procedure. The hair is left to dry. Alter 24 hours, the dried 
hair thus washed has an aesthaticaliy pleasing aroma having: 

10 (1 ) a substantivity of 9 on a scale of 1-10; 

(2) a quality of 10 on a scale of t-10; and 

(3) an intensity of 3 on a scale of 1-10. 

15 

EXAMPLE IV 

USE OF FABRIC SOFTENER 

20 [01 86] 2.25 Grams of the slurry of Example 11 is admixed with 25 grams of a fabric softener composition as described 
in U.S. Letters Patent No. 5.656.585 Issued on August 12, 1997 and incorporated by reference herein. 
[0187] 100 Grams of unfragranced powder detergent as described In U.S. Letters Patent IsJo. 5,658.875 Issued on 
August 19.1 997. the specification for which Is Incorporated by reference herein, and the above fabric softener mixture 
are then placed in a KENf^^E® washing machine containing 14 hand towels (fabricated with cotton fabric, having 

25 the dimensions: 6" x 8* and weighing 100 grams each). 

[0188] After the washing procedure is carried out, the towels are line^ried for a period of 24 hours. 24 Hours there- 
after, each of the thus-dried towels has an aesthetically pleasing aroma having: 

(1 ) a substantivity of 9 on a scale of 1 -10; 

00 

(2) a quality of 10 on a scale of 1-10; and 

(3) an intensity of 5 cn a scale of 1-10. 

35 [01 89] The features disclosed in the foregoing description, in the following claims and/or in the accompanying draw- 
ings may oolh separately and in any combination thereof, material for realising the invention in diverse forms thereof. 



Claims 

40 

1 . A composition for fragrancing at least one pert umable material and the environment proximate thereto comprising 
at least one substantially ellipsoidal hydrophobic particle having a continuous outer surface and an Internal matrix 
volume consisting essentially of: 

43 (j) a single phase solid solution of a matrix material selected from the group consisting of at least one hydro- 

phobic polymer and at least one hydrophobic wax, each of which polymer and wax has a melting point in the 
range of from abcul 3S^C up to about 1 20'C at 1 atmcsphere prassure. having dissolved therein at least one 
hydrophobic fragrance material, said solid solution having an outer surface and an internal matrix volume; and 

so (ii) proximate to substantially the entirety of said outer surface, a substantially hydrophilic surfactant. 

said fragrance material having a calculated logigP in the range of from about 1 up to about 8 wherein P is the 
partition coefficient of the fragrance material between n-octanol and water, said hdyrophobic particle having an 
outside diameter In the range of from about 0.05 up to about 20 microns, the concentration of fragrance material 

ss in said polymer or said wax being from about 5% up to about 60% by weight of said pa.licle, the weight percent 

of said surfactant being from about 0.01 % up to about 5% by weight of said particle, with said wax. said surfactant 
and said polymer each being nonreactive with said fragrance material and one another. 
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The composition o( Claim 1 wherein the permeation rate of said fragrance material through said wax or said polymer 
is in the range ot from about \Cr^ .^l^SHHLup to about 9x1 0*3 ^V^"^ as determined by the IFF permeation test. 

cm • - intfl cm • mm 

The composition of Claim 1 wherein the substantially hydrophilic surfactant is substantially entirely coated on and 
lixedly banded to the entirety of said outer surface of said single phase solid solution in the form of a continuous 
submicron layer of surfactant. 

The composition of Claim 1 wherein the substantially hydrophilic surfactant is located proximate to and immediately 
substantially beneath the entirety of said outer surface of said solid solution; and substantially within said interna! 
matrix volume. 

The composition of Claim 1 wherein ihe substantially hydrophilic surfactant is both (a) substantially entirely coaled 
on and fixedly bonded to the entirety of said outer surface of said single phase solid solution in the form of a 
continuous submicron layer of surfactant; and (b) located proximate to and immediately, substantially beneath the 
entirety of said outer surface of said solid solution and substantially wfthin said internal matrix volume. 

The composition of Claim 1 wherein the surfactant is selected from the group consisting of: 

(a) the cationtc modified starch, RediBOND® 5320 (trademark of the National Starch Company of Bridgewater, 
New Jersey), in admixture with partially hydrolyzed polyvinyl acetate, being hydrolyzed from about 73% up to 
about 99% and having a nx)lecular weight in the range of from about 5,000 up to about 67.000; 

(b) the substance tetra(2-hydroxypropyl} ethylenediamine, having the structure: 



OH 




(c) cstyl trin-iethy! arr^monium chloride having the structura 




(d) a quatamar/ ammonium pclysilane derivative having the structure 
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wherein R is the moiety having the structure: 



CHg-CCHgJjj- ; 



wherein m is an integer of from 1 0 up to 1 00; and wherein x is an integer of from 1 0 up to 1 00, in admixture 
with partiaity hydrolyzed polyvinyl acetate, being hydrolyzed from about 73% up to about 99% and having a 
molecular weight in the range of from about 5,000 up to about 67,000; 

and the matrix is selected from the group consisting of: 

(a) poiyamides having a molecular weight In the range of from about 6, 000 up to about 12,000; 

(b) carnauba wax; 

(c) cande!;llii wax; 

(d) mixtures of cetyl palmitate and carnauba wax; 

(e) mixtures of cetyl palmitate and candeilila wax; 

(f) ozokerite wax, 

(g) cyresin wax; and 

(h) iow density polyethylene wax having a molecular waight in the range of from about 500 up to about 6.000. 
The composition of Claim 6 wherein the surfactant is, in the alternative: 

(i) tetra(2-hydroxypropyl) ethylenediamine, having the structure: 




(il) cclyl Irimcthyl ammonium chloride having the structure: 
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33 



CH3 ^CHa ; 



70 



IS 



20 



25 



or 



(ill) the quaternary ammonium polysilane derivative having the structure; 

0<3 



OH 



\, 



— cH. c 



OH 



CM, 



00 



wherein R is the moiety having the structure: 



CHa-fCH^],- 



as 



40 



45 



so 



wherein m ii an integer of from 10 up to 100; and wherein x is an Integer of from 10 up to 100. and the weight 
ratio ol quaternary ammonium polysilane derivative: partially hydrolyzed polyvinyl acetate is in the range of 
from about 2: 1 up to aoout 1 :2. 

8. A mixture of cationic modified starch. RadiBOND® 5320 (trademark of National Starch Inc. of Bridge'ivater. New 
Jersey) and partially hydrolyzed polyvinyl acetate, being partially hydrolyzed to an extent of from about 73% up to 
about 99%, having a molecular weight In the range of Irom about 5.000 up to about 67.000. with the weight ratio 
of cationic modified stdrch:partially hydrolyzed polyvinyl acetate being in the range of Irom about 2: 1 up to about 1 :2, 

9. A mixture of quaternary ammonium polysilane derivative having the structure: 



Off 



r 



I 

CM, 



\ 



O 



CM* 



S3 



'OH 



wharein R is Ihe moiety having the structura: 
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CH3-ICH2I,-; 



Wherein m is an integer of from 10 up to 100: and wherein x is an integer of from 10 up to 100. with the weight 
ratio of quaternary ammonium polysitane derivalive:partially hydrolyzed polyvinyl acetate being in the range of 
from about 1 :2 up to about 2: 1 . 

10. A method for increasing the substantivity of a fragrance material selected from the group consisting of at least one 
aroma chemical and at least one perfume composition comprising the step of intimately admixing with the said 
fragrance material a substantivity increasing quantity and concentration of tetra(2'hydroxypropyl) ethylenediamine. 
having the structure: 



1 1. A composition of matter having a high fragrance substantivity comprising In Intimate admixture: 

(a) a fragrance material selected from the group consisting of at least one aroma chemical and at least one 
perfume composition; and 

(b) tetra(2-hydrQxypropyl) ethylenediamine. having the structure: 



12. A process for fragrancing a perfumabis material having a substantially solid surface comprising the step of con- 
tacting said solid surface of said perfumable material with at least one particle of Claim 1. 

13. The process of Claim 12 wherein the surfactant Is. in ?he alternative: 

(a) the cationic modified starch. RediBOND® 532C (trademark of National Starch Inc. of Bridgewater, New 
Jersey), in admixture with partially hydrolyzed polyvinyl acetate being hydrobyzed to the extent of from about 
73% up to about 99%. having a molecular weight in the range of from about 5,000 up to about 67.000; 

(b) telra(2-hydrcxyprcpyl) ethylenediamine. having the structure: 






(c) cetyl trimethy! ammonium chloride having the structure: 
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CH3 



10 



IS 



25 



3C 



55 



and 

(d) a quaternary ammonium polysilane derivative having the structure: 



f«3 Ci*, 



I 



a.cv,-c^ — — cH. — -c"^^ 



whsrein R is ths moie^y having the structure: 

CHj-CCH^l,-; 

wherein mis an Integer of from 10 up to ICO; and wherein x is an integer olfrom 10 up to 100, in adnn.ixture 
^ wich partiaiiy hydrotyzed poiy/inyl acetate being hydroiyzed to the extent ot from about 73% up to about 99%, 

having a motecular weight in the range of frorn about 5.000 up to about 67,000. 

and the matrix materia! is selected Jrom the group consisting of: 

(a) polyamides having a molecular weight in the range of from about 6.000 up to about 1 2,000; 

(b) carnauba wax; 

(c) candelilla wax; 

45 

(d) mixtures of cehyl palmitate and carnauba wax; 

(e) mixtures of ce^/l palmitate and candelilla wax; 
so (f) ozokerite wax; 

(g) ceresin wax; and 

(h) low density polyethylene wax having a molecular weight in the range of from about 500 up to about 6. 000. 
14. A process for preparing a hydrophobic perfume -containing composillcn compnsing Iha slaps of: 

(i) inlimatefy admixing at least ona hydr-ophobic fragrance material with at least one hydrophobic polymer and/' 
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or at least one hydrophobic wax to form a Tirst liquid single phase mixture at a temperature greater than or 
equal to the melting point of said polymer, said wax or, in the case of mixtures, the melting point oi the highest 
melting point component of the materials in the mixture; 

5 (ii) intimately admixing a surfactant with an aqueous composition comprising water to form a second mixture 

which is an aqueous solution, 

(iii) blending said first mixture and said second mixture at a temperature of between 60°C and the boiling point 
of said aqueous composition whereby a microemulsion is formed; and 

(i^/) causing the hydrophobic perfume-contain rig composition in the solid phase to form as an aqueous sus- 
pension of solid phase particles, wherein the weight percent of fragrance for forming said first mixture is in ihe 
range of from about 5% up to about 60% by weight of said first mixture; and wherein the weight percent of 
surfactant in the second mixture is from about 0.01% up to about 5% by weight of said second mixture. 

1 5. A process for preparing a hydrophobic perfume-containing composition comprising the steps of: 

(i) intimately admixing at least one hydrophobe fragrance material with (a) at (east one hydrophobic polymer 
and/or at least one hydrophobic wax and (b) at least one surfactant to form a first single liquid phase mixture 

20 at a temperature greater than or equal to the melting point of said polymer or said wax or. In the case of 

mixtures, the melting point of the highest melting point component of the mbcture; 

(ii) blending said first single liquid phase mixture with an aqueous composition comprising water whereby a 
microemulston is formed; and 

(iii) causing the hydrophobic perfume-containing composition in the solid phase to form as an aqueous sus- 
pension of solid phase particles, 

whsrein the weight percent of fragrance for fcrnning said first mixture is in the range of from about 5% up to about 
00 60% by -Ar-elghi of said first mixture; yrher^in iha weight ptsrcer.t of surfactant in said first mixture is from about 

0.01% up to about 5% by weight of said first mixture. 

16. A composition for effecting the targeted delivery of a bioacth/e or acth/e substance to a substantially solid surface 
comprising at least one substantially ellipsoidal hydrcphcbto particle having a continuous outer surface and an 

3i internai matrix volume consisting essentially of: 

(i) a singis phase solid solution of a matrix material selected from the group consisting of at least one hydro- 
phobic polymer and at least one hydrophobic wax. each of which polymer and wax has a melting point in the 
range of from about 35'C up to about 120'C at 1 atmosphere pressure, having dissolved therein at least one 

^ bloactive or active substance, said solid solution having an outer surface and an internal matrix volunne; and 

(ii) proximate to substantially the entirety of said outer surface, a substantially hydrophilic surfactant. 

said bioactive or active substance having a calculated togiQP in the range of from about 1 up to about 8 wherein 
^ P is the partition coefficient of the bioactive or active substance between n-octanol and water; said hdyrophcbic 

particle having an outside diameter in the range of from about 0.05 up to atx)ut 20 microns; the concentration of 
active or bioactive substance in said polymer or said wax being frcm about 5% up to about 60% by weight of said 
pailicle; the weignt percent of said surfactant being from about 0.01 7o up to about 5% by weight of said particle: 
with said wax. said surfactant and said polymer each being nonreactive with said active and said bioactive sub- 
so stances and one another. 

17. Apparatus located in an X-Y-2 three-space for simultaneously testing the diffusivity. odor character and odor in- 
tensity of a fragrance material selected from the group consisting of one or more aroma chemicals and one or 
more fragrance compositions comprising: 

S3 

(a) hollow vertically-disposed substantially cylindrical container moans having" 
(i) a central axis parallel to the Z axis: 



41 



so 



I 
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I (c) engaging the air supply means and the temperature monitor means, 

ihereby when Ihe air supply means is engaged to thereby causing air to flow through the air flow means and the 
Uperature monitor is engaged, air at a fixed temperature T or a variable temperature T(e) will flow at a fixed flow 
kle Q or a variable flow rale 0(8) past said sample having an area A inltialV holding Go grams of fragrance 
f aterials in a concentration of Co gram-moles per liter for a period of time 6 at the end of which lime said sample 
iviii hold G, grams of fragrance material in a concentration gram-moles per lifer during which lime 0 the odor 
Character and iritensHy is capable of being measured and determined proximate the intersection of said Z axis 
/with said second X-Y plane. 

(The apparatus of Claim 17 wherein the container means has: 

(i) a height of in the range of from about 50 up to about 75 cm; 

(ii) a radius in the range of from about 15 up to about 30 cm; 

(iii) a volume in the range of from about 0.1 up to about 0.2 m^; 

(iv) a vertical distance of temperature probe to base of between about 10 and about 30 cm; 

(V) a vertical distance of air flow means from base from about 3 up to about 10 cm; and 

(vi) a diameter of inner opening in top cover of from about 15 up to about 30 cm. 

21 The process of Claim 1 9 wherein the internal pressure In the inner void is maintained at from about 0.5 up to about 
2 psig and the air flow rate is maintained In the range of frooi about 900 up to about 1 .000 mlAninute; and wherein 
in the apparatus provided, the container means has: 

(i) a height of container of from about 50 up to about 75 cm: 

(ii) a radius of container means of from about 15 up to about 30 cm; 

(iii) a volume of from about 0.1 up to about 0.2 m^: 

(iv) . a vertical distance of temperature probe from base of from about 10 and about 30 cm; 

(v) a vertical distance of air flow moans from base from about 3 up to about 10 cm; and 

(vi) a diameter of rinsr opening jn top cover of from about 1 6 up to about 30 cm. 
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FIG.1-A 
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FIG.1-A(I) 
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FIG.1-B(I) 
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FIG.2-A 
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FIG. 2-A(l) 
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FIG. 2-B(l) 
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FIG.2-C 
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FIG.2-C(I) 
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FIG. 6-B 
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